S^^^ching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-308064 
(43)Date of publication of application : 02.1 1 .2000 



r 

(51)lnt.CI. 




H04N 7/32 




r 

(21)Appllcation number 


11-114664 


(71)Applicant 


: MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 


22.04.1999 


(72) Inventor : 


HANAMI MITSUO 








MATSUMURATETSUYA 








KUMAKI SATORU 








ISHIHARA KAZUYA 



] 



± 



1 



[ 



(54) MOTION VECTOR DETECTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motion vector 
detecting device which can efficiently detect motion 
vectors without increasing the quantity of hardware nor 
power consumption. 

SOLUTION: A motion vector detecting device adaptively 
and properly uses a plurality of motion detecting sections „^ 
MD#1MD#n, of which at least one of the template block 
sides, namely, the numbers of evaluated picture 
elements and searching area sizes are different from 
each other, in accordance with the property of objective w 
pictures, namely, the prediction encoding system. For a 
bidirectional predictive image, for example, one of 
reference pictures, which is temporally closer to the 
present image, is assigned to the motion vector 

detecting unit having the smaller searching area size and a larger template block size. For a 
one directional predictive Image, motion vector searching ranges are set around different 
picture element points on a screen and the searching ranges are distributed to a plurality of 
motion vector detecting units. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing roughly the configuration of the whole motion vector detection 
equipment according to the gestah 1 of implementation of this invention. 

[Drawing 2] It is drawing showing roughly the configuration of the motion detecting element shown in 
drawing 1 . 

[Drawing 3] It is drawing showing roughly the configuration of operation part shown in drawing 2 . 
[Drawing 4] It is drawing showing roughly the configuration of the element processor contained in the 
element processor train shown in drawing 3 . 

[Drawing 5] It is drawing showing the storing condition of the search window pixel data in the operation 
part shown in drawing 3 , and template block pixel data. 

[Drawing 6] (A) And (B) is drawing showing the actuation of operation part shown in drawing 3 . 
[Drawing 7] (A) And (B) is drawing showing the accommodative use mode of the motion detecting 
element in tiae gestalt 1 of implementation of this invention. 

[Drawing 8] It is drawing showing roughly the configuration of the motion vector detection equipment 
according to the gestalt 2 of implementation of this invention. 

[Drawing 9] (A) shows the template block size of a case with 64 evaluation pixels, and (B) shows the 
size of a macro block. 

[Drawing 10] (A) shows roughly the configuration of a search window block of a case with 64 
evaluation pixels, and (B) is drawing showing roughly the configuration of the search window block 
with 256 evaluation pixels. 

[Drawing 1 1] It is drawing showing roughly the allocation of as opposed to a direction prediction image 
on the other hand of a search area in the gestalt 2 of implementation of this invention. 
[Drawing 12] It is drawing showing roughly allocation of the search area at the time of bidirectional 
prediction image coding in the gestalt 2 of implementation of this invention. 

[Drawing 13] It is drawing showing roughly the configuration of the control section to the motion vector 
detection equipment in the gestalt 2 of implementation of this invention. 

[Drawing 14] It is drawing for explaining actuation of the subsample circuit shown in drawing 13 . 
[Drawing 15] It is drawing showing an example of the configuration of the subsample circuit shown in 
drawing 13 . 

[Drawing 16] It is drawing for explaining actuation of the subsample circuit shown in drawing 15 . 
[Drawing 17] It is drawing showing distribution of the evaluating point at the time of the rough retrieval 
in the gestalt 2 of implementation of this invention. 

[Drawing 18] It is drawing showing roughly the configuration of the control circuit shown in drawing 
13 . 

[Drawing 19] It is drawing showing roughly the condition of the reference image stored in the reference 
image memory in the gestalt 2 of implementation of this invention. 

[Drawing 20] It is drawing showing roughly the search area of the motion vector detection equipment in 
the gestalt 3 of implementation of this invention. 
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[Drawing 21] It is drawing showing roughly the allocation of as opposed to a direction prediction image 
on the other hand of a search area in the gestalt 3 of implementation of this invention. 
[Drawing 22] It is drawing showing roughly the allocation of a search area to the bidirectional prediction 
image in the gestalt 3 of implementation of this invention. 

[Drawing 23] It is drawing showing roughly the configuration of the reference image memory address 
generation section in the memory access control section in the gestalt 3 of implementation of this 
invention, 

[Drawing 24] It is drawing showing roughly the configuration of the motion vector detection equipment 
according to the gestah 4 of implementation of this invention. 

[Drawing 25] It is drawing showing roughly the configuration of motion detecting-element MD**A 
shown in drawing 24 . 

[Drawing 26] It is drawing showing roughly the configuration of motion detecting-element MD**B 

shown in drawing 24 . 

[Drawing 27] It is drawing showing roughly allocation of the search area at the time of bidirectional 
prediction image coding in the gestalt 4 of implementation of this invention. 
[Drawing 28] It is drawing showing roughly the allocation of the search area at the time of direction 
prediction image coding on the other hand in the gestalt 4 of implementation of this invention. 
[Drawing 29] It is drawing showing roughly the structure of a system using the motion vector detection 
equipment according to the gestalt 4 of implementation of this invention. 

[Drawing 30] It is drawing showing roughly the configuration of the control circuit shown in drawing 
29. 

[Drawing 31] It is drawing showing roughly the configuration of the last motion judging section in the 
gestalt 4 of implementation of this invention, 

[Drawing 32] It is drawing showing roughly the allocation of the search area at the time of direction 
prediction image coding on the other hand in the motion detection equipment in the gestalt 5 of 
implementation of this invention. 

[Drawing 33] It is drawing showing roughly the configuration of the control circuit in the gestalt 5 of 
implementation of this invention. 

[Drawing 34] It is drawing showing roughly allocation of the motion vector detection equipment in the 
gestalt 6 of implementation of this invention of the search area [ image / direction prediction ] at the 
time of coding on the other hand. 

[Drawing 35] It is drawing showing roughly allocation of the motion vector detection equipment in the 
gestalt 7 of implementation of this invention of the search area at the time of direction prediction image 
coding on the other hand. 

[Drawing 36] It is drawing showing roughly the configuration of the motion vector detection equipment 
according to the gestalt 8 of implementation of this invention. 

[Drawing 37] It is drawing showing roughly allocation of the search area at the time of bidirectional 
prediction image coding in the motion vector detection equipment in the gestalt 8 of implementation of 
this invention. 

[Drawing 38] It is drawing showing roughly the allocation of the search area at the time of direction 
prediction image coding on the other hand in the gestalt 8 of implementation of this invention. 
[Drawing 39] It is drawing showing roughly distribution of the search area pixel at the time of half pel 
precision motion vector detection actuation. 

[Drawing 40] It is drawing showing roughly the configuration of the motion detecting element of the 
half pel precision in the gestalt 8 of implementation of this invention. 

[Drawing 41] It is drawing showing roughly the configuration of the control circuit to the motion vector 
detection equipment in the gestalt 8 of implementation of this invention. 

[Drawing 42] It is drawing showing roughly the configuration of the macro block used with a block 
matching method. 

[Drawing 43] It is drawing for explaining the motion vector detection actuation according to a block 
matching method. 
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[Drawing 44] It is drawing showing the image coding sequence in an MPEG method roughly. 
[Description of Notations] 

1 Motion Vector Detection Equipment, MD**1 - MD**n, MD**A-MD**D Motion Detecting Element, 
The FMD** last motion judging section, 2 Operation part, 3 An adder unit, 4 Comparator, PEL**0 - 
PEL**n An element processor train, DL**0 - DL**n Delay buffer, PE An element processor, DGB, 
DGF A motion detecting-element group, SA1-SA3, SAA-SAD Search area, 40 41 The present image 
memory, 42 A reference image memory, 43-48 Buffer memory, 49-51 A subsample circuit, 55 A control 
circuit, PEL0-PEL7 An element processor train, DL0-DL7 A delay buffer, 70 control circuits. 



[Translation done.] 
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* NOTICES * 

JFO and INPIT are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the motion vector detection equipment used 

for a digital dynamic-image compression system about motion vector detection equipment. 

[0002] 

[Description of the Prior Art] Compressing image data for a huge quantity of image data, a high speed 
and in order to transmit efficiently, and reducing and transmitting the amount of data is performed. The 
MPEG method for a dynamic image is in one of the image data compression technique of this, this 
MPEG method — setting — a block matching method — following — an image block unit — a motion 
vector ~ detecting the difference of the pixel of the present image block and a prediction image block 
— a value is transmitted with a motion vector, difference — in order to use a value as transmission data ~ 
case whenever [ prediction image block and present image block's coincidence ] is large — (when a 
motion is small) difference ~ a value is small and can reduce the transmission amount of data. A motion 
is large, and when whenever [ this prediction image block and present image block's coincidence ] is 
small, the amount of data transmission increases conversely. 

[0003] Although detection precision will become high if a block size is small, the transmission amount 
of data increases. Usually, in the block matching method of an MPEG method, the macro block which 
has the size of 16 pixels and 16 pixels is used as a unit block of motion vector detection. In an MPEG 
method, picture data is transmitted in a frame unit including two or more macro blocks. 
[0004] Drawing 42 is drawing showing roughly the configuration of the screen separation in a block 
matching method. The image (picture) IG of one sheet is divided into two or more macro blocks MB in 
drawing 42 . In drawing 42 , the configuration in which an image is divided into the macro block of four 
line and 5 train is shown as an example as an example, usually, the number of the macro blocks MB 
which have the size of 16 pixels and 16 pixels and are included in this image IG of one sheet is suitable 
for the macro block MB by the number of pixels which constitutes Image IG - laws -****. 
[0005] Drawing 43 is drawing showing the motion vector detection actuation in a block matching 
method. In drawing 43 , the search area SE which has predetermined size is appointed to the present 
image block CB used as the candidate for motion vector retrieval. This search area SE has level as a 
core, and the magnitude defined perpendicularly beforehand for the location on the screen of the macro 
block (template block) MB included in the image IG shown in drawing 42 . The position vector (i, a) of 
the reference image block RB contained in a search area SE is defined as a motion vector candidate [ in 
this search area SE ] from the location (back point) corresponding to the location of the present image 
block CB. Whenever [ correlation / of this present image block CB and the reference image block RB ] 
is called for. usually, the difference of the pixel which exists in the location which corresponds mutually 
[ this present image block CB and the reference image block RB ] ~ an absolute value or square — 
difference — total of a value is called for as an evaluation value. An evaluation value is calculated about 
all the position vectors in a search area SE, and the small displacement vector of a reference image block 
of an evaluation value is most determined as a motion vector to this present image block CB. 
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[0006] If the pixel data of aij and the reference image block RB are set to bij for the pixel data of the 
present image block CB, an evaluation value will be calculated for example, by the degree type. 
[0007] E=sigma|aij-bij| or E= (sigmaaij2-bij2) 

Therefore, for this evaluation value calculation, in order to determine a motion vector after performing 
much operations and calculating the evaluation value over all the reference blocks RB in a search area 
SE, much math operation is needed. In order to perform this motion vector detection operation at high 
speed, various operation algorithms are proposed. The operation algorithm in the dynamic-image 
compression system according to an MPEG method is explained to the following reference. 
[0008] P. Pirsch et al. and "VLSI Architecture for Video Compression-A Survey" and Proc. IEEE 
VoL83, No.2, pp.220-246, 1995.M.Yoshimoto et al., and "ULSI Realization of MPEG 2 Realtime Video 
Encoder The MPEG 2 coding LSI Others [ Tanaka / and Decoder- An Overview", lEICE 
Trans.Electron,, and Vol.E78-C, No.l2, pp.1668-1681, and / 1995. ], "a home That it changes", the 
Nikkei electronics March 9, 1998 issue (No.71 1) 

Moreover, description is indicated by the following reference about LSI for a motion detection operation 
aiming at detecting a motion vector at high speed. 

[0009] K. Ishihara et al., "A-Half-PelPrecision MPEG 2 Motion Estimation Processor with Concurrent 
Three-Vector Search", ISSCC Digest of Technical Papers, and pp.288- 289 and 1995 
A. Ohtani et al. and "A Motion Estimation Processor for MPEG 2 Video RealTime Encoding at Wide 
Search Range" and Proc.IEEE Custom Integrated Circuits Conference, pp.405-408, 1995.A.Hanami et 
al., and "A 165-GOPS Motion Estimation Processor with Adaptive Dual-Array Architecture for High 
Quality Video-Encoding Applications", Proc.IEEE Custom Integrated Circuits Conference, pp. 169- 172, 
1998. [0010] 

[Problem(s) to be Solved by the Invention] All the sample all searching methods that calculate an 
evaluation value about all the motion vector candidates in a search area can detect a motion vector most 
correctly, namely, the difference of all the pixel data of the image block for retrieval (template block), 
and a reference image block ~ it can calculate, an evaluation value can be calculated and the position 
vector of the reference image block which has the minimum value among the evaluation values about all 
the evaluating points in these search areas can be determined as a motion vector. 
[001 1] However, in all these sample all searching methods, there are very many amounts of operations, 
and in order to reduce the amount of operations in order for motion vector decision to take long 
duration, to detect a motion vector at high speed, and to reduce an evaluating point, it is necessary to 
narrow a search area. Therefore, when motion vector detection equipment is realized by one LSI, it is 
necessary to narrow the motion vector retrieval range of the motion vector detection equipment of one 
LSI. Therefore, in order to search for a motion vector over the large range according to all these sample 
all searching methods, the number of LSI which it is necessary to operate juxtaposition and uses two or 
more LSI (motion vector detection equipment) increases, and the problem that power consimiption and 
an equipment scale increase arises. 

[0012] Various methods are proposed in order to reduce the amount of operations of all sample all 
searching methods, such a method — each retrieval location (motion-vector candidate: evaluating point) 
— setting — some pixel data - difference — the subsampling method which calculates, and a specific 
algorithm -- following - some coordinate locations of a search area ~ the difference of a template block 
and a reference image block - there is a method, such as combining the algorithmic searching method 
which calculates and a subsampling method, and an algorithmic searching method. The dynamic-image 
compression equipment equipped with the motion vector detector using the method which combines a 
subsampling method and an algorithmic searching method is shown in the following reference. 
[0013] M, Mizuno et al. and "A 1.5 W Single-Chip MPEG 2 Carrying out only MP@ML Encoder with 
Low-Power Motion Estimation and Clocking", ISSCC Digest of Technical Papers, pp.256-257, and 
1997. In these motion vector searching methods, the size of a search area (motion vector retrieval range) 
is searching for the motion vector according to the algorithm defined statically, without being dependent 
on the property of the present image data which is being fixed and is inputted. Therefore, even if it can 
search for the motion vector which has an evaluation value comparable as all sample all searching 
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methods to a certain present image data, the motion vector which has a quite big evaluation value 
compared with all sample all searching methods to another present image data is detected, and the fault 
of it becoming impossible to perform an efficient data compression arises. That is, in an MPEG method, 
the present image is encoded according to prediction (or prediction in the field) coding in a frame, or 
bidirectional [ which predicts an image from a front image ] predicting coding which generates a 
prediction image, using direction predicting coding and two images which get mixed up in time on the 
other hand in time. 

[0014] Drawing 44 is drawing showing an example of an image sequence. In an MPEG method, an 
image consists of a frame or the field and there are I picture to which frame (field) inner prediction is 
performed as a criteria frame, B picture which predicts using two pictures which get mixed up in time, 
and a P picture which predicts using the past image in an image. I picture is inserted in every [ of a 
predetermined number ] frame (or field). P picture is inserted for every image of three sheets. B pictiu-e 
is inserted among these. In drawing 44 , the I picture 401, the B pictures 402 and 403, the P picture 404, 
and the B pictures 405 and 406 are shown. The figure attached under I, B, and P which show the 
property of each picture shows time sequence. 

[0015] the prediction which uses the front (past) I picture 401 for prediction of the B picture 402 in time 
— 411 and prediction using the next P picture 404 in time ~ 412 is performed. B picture is not used for 
prediction, prediction of the P picture 404 ~ 413 is performed using the I picture 401 which exists in 
front in time. 

[0016] The B picture 403 of one sheet exists between the B picture 402 and the P picture 404. Therefore, 
the frame distance of the time difference between the B picture 402 and the I picture 401 (it is called 
frame distance below), the P picture 404, and the B picture 402 differs. Since the amount of a motion 
becomes large when frame distance is long, it is necessary to set up the largest possible prediction range. 
That is, it is necessary to make large the range searched for a motion vector. On the contrary, since the 
amount of motions is small when frame distance is short, even if the prediction range is narrow, it is 
possible to detect the optimal motion vector, therefore, the case of P picture on the other hand ~ 
direction prediction ~ since the frame distance of 413 is long, it is necessary to set up the largest 
possible search area on the other hand - bidirectional prediction - 41 1 or 412 are wanted in front 
prediction (or back prediction), to determine a search area in consideration of frame distance, and to 
assign the search area to each reference image. 

[0017] However, since motion vector detection actuation was performed fixed in the conventional case, 
without taking into consideration the fi*ame distance at the time of this prediction at all, to the present 
image which is applicable, the large search area was set up superfluously, or the narrow search area was 
set up, and there was a problem that a motion vector was correctly [ efficiently and ] undetectable. 
[001 8] So, the purpose of this invention is offering the motion vector detection equipment which can 
detect a motion vector efficiently, without on the other hand making the amount of hardware increase 
about a direction and bidirectional prediction both. 

[0019] Other purposes of this invention are offering the motion vector detection equipment which can, 
on the other hand, improve the ratio of the motion vector detection efficiency and the amount of 
hardware to direction prediction and bidirectional prediction both. 
[0020] 

[Means for Solving the Problem] The motion vector detection equipment concerning claim 1 receives 
template block pixel data and search area pixel data, performs predetermined data processing according 
to a block matching method, and is equipped with two or more motion vector detection units for 
detecting the motion vector of a template block based on the processing result. The motion vector 
detection unit of these plurality contains the motion vector detection unit from which either [ at least ] 
the size of a template block or the size of a search area differs mutually. A template block size shows the 
number of pixels with the unit of processing according to a block matching method used for motion 
vector evaluation among the pixels of the becoming macro block. Search area size shows the retrieval 
range of a motion vector. 

[0021] The motion vector detection equipment concerning claim 1 is equipped with the motion vector 
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decision circuit for determining the last motion vector to a template block in response to the control 
circuit which sets up the search area of two or more motion vector detection units so that the search 
areas of ****** may differ and the motion vector data from two or more motion vector detection units. 
[ two or more whole motion vector detection xmits which can be further set in a reference image 
according to the property of the present image containing a template block pixel ] 
[0022] The motion vector detection equipment concerning claim 2 contains the integer precision motion 
vector detection unit to which two or more motion vector detection units of claim 1 detect a motion 
vector in integer precision, and the fraction precision motion vector detection unit which detects a 
motion vector in fraction precision. 

[0023] The motion vector detection equipment concerning claim 3 contains the motion vector detection 
unit from which a template block size differs [ two or more motion vector detection units of claim 1 ]. A 
control circuit includes in time allocation and the means which assigns a far reference image in time to 
the motion vector detection unit of the one where a template block size is small in a motion vector 
detection unit with a bigger template block size for the reference image near this present image between 
two reference images at the time of the bidirectional prediction image which detects a motion vector 
using two reference images with which the present image gets mixed up in time. 
[0024] As for the motion vector detection unit concerning claim 4, two or more motion vector detection 
units of claim 1 contain the small motion vector detection unit of the big motion vector detection unit 
and search area size of search area size. A control circuit includes the means which assigns a near 
reference image to a motion vector detection unit with bigger search area size, and assigns allocation 
and the reference image of the one distant in time to the present image in time at the motion vector 
detection unit of the one where search area size is small at the time of the bidirectional prediction image 
which detects a motion vector using two reference images with which the present image gets mixed up 
in time. 

[0025] Two or more motion vector detection equipments concerning claim 5 contain a motion vector 
detection unit with a large motion vector detection unit [ of claim 1 ] and ten plate block size, and small 
search area size, and a motion vector detection unit with big search area size with a small and template 
block size. A control circuit includes the means which assigns allocation and the reference image of the 
one distant in time to a motion vector detection unit with a big template block size with small and search 
area size for the reference image of the nearer one in time to a motion vector detection unit with a small 
template block size with large and search area size to the present image between two reference images at 
the time of the bidirectional prediction image which detects a motion vector using two reference images 
with which the present image gets mixed up in time. 

[0026] The motion vector detection equipment concerning claim 6 includes the means which assigns the 
reference image of the one distant in time from allocation and the present image to the motion vector 
detection imit of fraction precision at the motion vector detection unit of integer precision for the 
reference image of the direction near [ in time ] the present image between two reference images at the 
time of the bidirectional prediction image with which the control circuit of claim 2 detects a motion 
vector using two reference images with which the present image gets mixed up in time. 
[0027] On the other hand, the motion vector detection equipment concerning claim 7 includes the means 
which assigns a subsearch area where the control circuit of claim 1 performs motion vector detection 
using the reference image with which the present image exists in a direction on the other hand in time, 
and which is mutually different about this template block to two or more motion vector detection units at 
the time of a direction prediction image. The range of the motion vector retrieval to a template block is 
appointed in the whole subsearch area. 

[0028] On the other hand, the present image makes the central point a pixel different mutually on a 
screen at the time of a direction prediction image which carries out motion vector detection using the 
reference image which exists in a direction on the other hand in time, the control circuit of claims 1 or 2 
sets up the search area of a motion vector, and the motion vector detection equipment concerning claim 
8 includes a means to distribute the search area where these central point differs to two or more motion 
vector detection units. 
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[0029] On the other hand, the control circuit of claims 1 or 2 makes the central point a different pixel 
from the central point of a template block which predicts by moving using the reference image with 
which the present image exists in a direction on the other hand in time at the time of a direction 
prediction image, and the motion vector detection equipment concerning claim 9 includes a means to 
distribute the search area which set up and this set up the search area to two or more motion vector 
detection units. 

[0030] The motion vector detection equipment concerning claim 10 is a back point corresponding to the 
central point of one template block of claim 8 in the different central point. 

[0031] The search areas where, as for the motion vector detection equipment concerning claim 1 1, the 
central point of claim 8 differs differ in size mutually. 

[0032] By changing the search area as two or more whole motion vector detection units according to the 
property (class of predicting coding) of the present image used as a processing object, according to 
frame distance, the retrieval range of a motion vector can be set up the optimal, and a motion vector can 
be detected efficiently. 

[0033] Moreover, a motion vector can be detected efficiently, without being able to change search area 
size and retrieval precision easily, and increasing the amount of hardware by using two or more 
detection units from which either [ at least ] a template block size or search area size differs mutually. 
[0034] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 is drawing showing roughly the 
configuration of the whole motion vector detection equipment according to the gestalt 1 of 
implementation of this invention. In drawing 1 , motion vector detection equipment 1 contains in 
juxtaposition last motion judging section FMD** which generates the final result FRM to a template 
block in response to the detection results RMl-RMn from motion detecting-element MD**1 - MD**n, 
and these motion detecting-element MD**1 - MD**n for detecting the motion vector of plurality (n 
pieces) mutually prepared in juxtaposition. As detection results RMl-RMn generated from motion 
detecting-element MD** 1 - MD**n, a motion vector and an evaluation value may be outputted 
according to two or more kinds of prediction methods according to motion vector detection mode. For 
example, in frame prediction, the motion vector to a frame macro block, the motion vector to a top field 
block, and the motion vector of three categories to a bottom field block are generated. 
[0035] You may be the configuration that two or more kinds of motion vectors may be outputted to 
juxtaposition, and the one optimal last motion vector is generated from two or more kinds of detection 
results to each predicting-coding method by the system used also about the last detection result FRM 
generated from last motion judging section FMD**. 

[0036] Drawing 2 is drawing showing roughly the configuration of motion detecting-element MD**1 - 
MD**n shown in drawing 1 . In drawing 2 , the configuration of motion detecting-element MD** is 
shown typically. In drawing 2 , motion detecting-element MD** contains the operation part 2 which 
performs a predetermined operation in response to the template block pixel data PX and the search 
window pixel data PY. This operation part 2 contains the element processor arranged corresponding to 
the pixel of a template block (you may not be 1 to 1 correspondence), an element processor ~ the 
difference of the template block pixel data of correspondence, and the search window block pixel data of 
correspondence - an absolute value is calculated and it outputs to juxtaposition. Here, a template block 
shows the macro block used as the candidate for motion vector retrieval contained in the present image. 
[0037] Further, motion detecting-element MD** receives the aggregate value firom the adder unit 3 
adding the evaluation value component (for example, difference absolute value) outputted to 
juxtaposition from this operation part 2, and an adder unit 3, and contains the comparator 4 which judges 
the position vector of a search window block which gives the minimum aggregate value to be a motion 
vector candidate as compared with the aggregate value of a previous cycle. The detection result RM is 
outputted from this comparator 4. 

[0038] Drawing 3 is drawing showing roughly the configuration of operation part 2 shown in drawing 
2 . In drawing 3 , operation part 2 contains delay buffer DL**0 prepared corresponding to element 
processor train PEL**0 arranged corresponding to the pixel train (pixel train which aligns 
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perpendicularly) of a template block - PEL**n, and element processor train PEL**0 - PEL**n - DL**n. 
[0039] Delay buffer DL**0 - DL**n transmit 1 -pixel data for every evaluation value calculation cycle 
to element processor train PEL**0 of correspondence - PEL**n, respectively. Each of delay buffer 
DL**0 - DL**n is equipped with the configuration of first in first out, and gives the time delay 
according to each number of stages. 

[0040] On the other hand, element processor train PEL**0 - PEL**n transmit the search window pixel 
data given from delay buffer DL**0 of correspondence - DL**n, respectively along a direction. The 
search window pixel data by which the shift-out was carried out from this element processor train 
PEL**0 - PEL**n are given to delay buffer DL**1 of the adjoining upstream - DL**n. From element 
processor train PEL**n, the shift-out of the search window pixel data is carried out for every completion 
of evaluation value calculation actuation. On the other hand, the new search window pixel data PY are 
inputted into delay buffer DL**0. 

[0041] Moreover, the pixel data PX of a template block are given to element processor train PEL**0 - 
PEL**n, respectively. Therefore, in element processor train PEL**0 - PEL**n, a template block pixel 
resides permanently and, on the other hand, a search window pixel shifts 1 pixel at a time. 
[0042] Drawing 4 is drawing showing an example of the configuration of the element processor 
contained in element processor train PEL**0 shown in drawing 3 - PEL**n. the difference of register 
circuit 5a which the element processor train PE incorporates the search window pixel data PY according 
to a clock signal CLK, and is transmitted to the element processor of the next step in drawing 4 , register 
circuit 5b which stores the template block pixel data PX of correspondence, and the pixel data from 
register circuits 5a and 5b - the difference outputted in quest of absolute value |PX-PY| - absolute- 
value circuit 5c is included. 

[0043] this element processor PE - Registers 5a and 5b ~ respectively - two or more ~ having - a 
time-sharing mode — it is - difference — absolute-value circuit 5c - setting - the difference about two 
or more template block pixels ~ the configuration which calculates an absolute value may be used. Here, 
since it is easy, the configuration whose element processor PE stores 1 pixel template block pixel data 
and 1 -pixel search window pixel data is shown. 

[0044] Drawing 5 is drawing for explaining motion vector detection actuation. In drawing 5 , the 
template block 6 consists of 4 pixels and 4 pixels. Now, the retrieval range of vertical sets to -4-+3. The 
search window 7 contains all the pixels contained in the retrieval range of vertical. In this case, the 
search window 7 serves as a 11 -pixel line and a 4-pixel train. In this search window 7, the pixel of the 
topmost 4-pixel line and 4-pixel train is stored in element processor train PEL**0 - PEL**n in an initial 
state. In this case, n is 4. Element processor train PEL**0 - PEL**n support the pixel train, respectively. 
Therefore, each of element processor train PEL**0 - PELn stores the 4-pixel data which align 
perpendicularly. The pixel data of the remaining 4-pixel line and 7-pixel train are stored in delay buffer 
DL**0 - DL**n (n= 4). Each pixel train of this search window 7 is corresponded and stored in each 
delay buffer DL**0-DL**n (n= 4). 

[0045] The pixel data of a search window block of a position vector (0 -4) are stored [ in / therefore / the 
initial state ] in the element processor train, the difference of the pixel of correspondence of the search 
window block of the template block 6 and correspondence in this condition - an absolute value is 
calculated as an evaluation value component, the difference shown in this drawing 4 — the difference 
from absolute-value circuit 5c - an absolute value is given to the adder unit 3 shown in juxtaposition at 
drawing 2 , evaluation value calculation is performed and the computed evaluation value is given to a 
comparator 4. 

[0046] Completion of this evaluation value calculation actuation carries out shift in of the 1 -pixel search 
window pixel data from the exterior. According to this shift action, the shift action of 1 -pixel search 
window pixel data is performed in delay buffer DL**0 - DL**n, and element processor train PEL**0 - 
PEL**n. As it is generated in the direction on the other hand, therefore is shown in drawing 6 (A), the 
pixel data of the upper left comer of the search window 7 respond, and the shift-out of the whole of this 
shift action is carried out. 

[0047] All search window pixel data shift 1 pixel, and on the other hand, since the pixel data of the 
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template block 6 reside in element processor train PEL**0 - PEL**n permanently, in element processor 
train PEL**0 - PEL**n, the pixel data of a search window block of a position vector (0 -3) are stored, 
subsequently - the same - carrying out ~ the element processor PE of an element processor train - 
setting ~ each - difference ~ an absolute value is calculated and evaluation value calculation is 
performed. Completion of this evaluation value calculation performs shift in actuation of the search 
window pixel data PY again. If this actuation is repeated a total of 7 times, a search window block will 
come to the location of the bottom of the search window 7, as shown in drawing 6 (B). The position 
vectors of this search window block are (0, 3). After the evaluation value calculation to this position 
vector (0 3), if shift in of the 3 pixels of the search window pixel data is carried out continuously, the 
next search window will be formed. 

[0048] In this condition, it will be in the condition of carrying out evaluation value calculation about 
return and the following level vector component to the condition which shows in drawing 5 again. The 
retrieval range of vertical is determined by the die length of element processor train PEL**i and delay 
buffer DL**i of correspondence in the configuration of operation part 2 shown in drawing 3 . A motion 
vector is detectable by performing actuation shovm in drawing 5 and drawing 6 over the horizontal 
whole retrieval range. In this case, for every operation cycle, in search window pixel data, shift in / since 
it only carries out a shift-out, and loading of template block pixel data becomes unnecessary and the 
evaluation value component of a template block pixel and the search window block pixel of 
correspondence is computed by juxtaposition, high-speed data processing is only realized. 
[0049] In this motion detecting element, a comparator detects a motion vector based on the evaluation 
value given into the operation cycle appointed beforehand. If the number of evaluating points (position 
vector of a search window block) increases, the number of operation cycles also increases, it will 
respond and the time amount which motion vector detection takes will become long. In this invention, a 
motion detecting element is fimdamentally used accommodative based on the property of the present 
image including this template block. 

[0050] The image for retrieval is P picture and drawing 7 (A) is drawing showing the allocation of a 
motion detecting element at the time of on the other hand being a direction prediction image. When this 
image for motion vector retrieval is a direction prediction image (P picture) on the other hand, in a wide 
range search area, motion vector detection is effectually performed using all of motion detecting- 
element MD**1 -MD**n. 

[0051] On the other hand, as shovm in drawing 7 (B), when the image for retrieval is a bidirectional 
prediction image (B picture), motion detecting-element MD**1 - MD**n are divided into two groups 
DGB and DGF. The number of the motion detecting elements contained in each class DGB and DGF is 
suitably defined in each structure of a system. The back picture which exists behind in time to this B 
picture is assigned to motion detecting-element MD** 1 contained in Group DGB - MD**i, and, on the 
other hand, the front picture which exists in front in time to this B picture is assigned to motion 
detecting-element MD**j-MD**n contained in Group DGF. Bidirectional prediction is performed at 
high speed by arranging in parallel and performing front prediction and back prediction of bidirectional 
prediction in Group DGF and each DGB. Moreover, by changing the range/location of the search area 
which Groups DGF and DGB deal with, to the front picture and back picture from which a frame period 
differs to B picture, a search area can be set up in consideration of this frame period, and motion vector 
retrieval can be performed at this time. 

[0052] Therefore, by moving accommodative according to the property of a picture which serves as a 
candidate for retrieval in motion detecting-element MD**1 - MD**n, and using a detecting element, on 
the other hand, the optimal search area and retrieval precision can be optimized to each at the time of 
direction prediction and bidirectional prediction, and the amount of hardware of motion detecting- 
element MD**1 - MD**n can be optimized. 

[0053] In addition, to a bidirectional prediction image, the motion vector to a front picture and the 
motion vector to a back picture are outputted to juxtaposition from the last motion judging section. 
[0054] [Gestalt 2 of operation] drawing 8 is drawing showing roughly the configuration of the whole 
motion vector detection equipment according to the gestalt 2 of implementation of this invention. In the 
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motion vector detection equipment shown in this drawing 8 , three motion detecting-element MD** 1- 
MD**3 are used. Motion detecting-element MD**1 and MD**3 use 64 pixels as an evaluation pixel, 
and motion detecting-element MD**2 use 256 pixels as an evaluation pixel, these motion detecting- 
element MD** 1-MD**3 - as for the search area of each proper, -32 to +31 and a perpendicular 
direction are set as +31 from -32, as for a horizontal direction (H). Motion detecting-element MD**1- 
MD**3 contain the element processor arranged corresponding to an evaluation pixel, respectively as 
shown in drawing 9 (A) and (B). It moves to drawing 9 (A), the template block size of detecting-element 
MD**1 and MD**3 is shown, and the size of a macro block is shown in drawing 9 (b). It moves and a 
template block size is changed with a macro block size in detecting-element MD** 1 and MD**3. If the 
size of the search area of a proper is the same, the size of the search window stored in the operation part 
contained in these motion detecting-element MD** 1-MD**3 is the same. When the search area of a 
proper is equal and it operates on the same frequency, the number of evaluation pixels is, are 
proportional to the number of hardware, i.e., amount, of an arithmetic element (element processor) 
which constitutes a motion detecting element. Therefore, the amount of hardware of motion detecting- 
element MD** 1 and MD**3 is set to one fourth of the amounts of hardware of motion detecting- 
element MD** 2. 

[0055] Drawing 10 is drawing showing roughly the configuration of the search window block of motion 
detecting-element MD** 1-MD**3 shown in drawing 8 . Evaluation value calculation is performed 
using the search window block of the same size as a template block. 

[0056] As shown in drawing 10 (A), in motion detecting-element MD**1 whose number of evaluation 
pixels is 64, and MD**3, a template block and a search window block consist of a 16-pixel line and a 4- 
pixel train. On the other hand, as shovm in drawing 10 (B), to motion detecting-element MD**2 whose 
number of evaluation pixels is 256, a template block and a search window block consist of a 16-pixel 
line and a 16-pixel train. As shown in drawing 9 (B), the macro block MB consists of 16 pixels and 16 
pixels. Therefore, the template block with 64 evaluation pixels is set horizontally, one pixel per 4 pixels 
is extracted, and 1/4 subsampling is performed. When rough retrieval is performed, subsampling also of 
the search window is carried out horizontally similarly. In all retrieval, all the evaluating points of a 
search area are used. 

[0057] Drawing 1 1 is drawing in which the image for retrieval, on the other hand, shows the allocation 
of a search area to motion detecting-element MD**1-MD**3 in the case of a direction prediction image 
(P picture). In drawing 1 1 , the search area SA 1 of motion detecting-element MD** 1 has the range of 
horizontal direction-96~33. The range of a horizontal direction -32-+31 is assigned to the search area 
SA 2 of motion detecting-element MD**2. The range of a horizontal direction +32-+95 is assigned to 
the search area SA 3 of motion detecting-element MD**3, the retrieval range of vertical - these search 
areas SA1-SA3 - all - the same - it is -32-+31. 

[0058] In search areas SAl and SA3, rough retrieval which carried out subsampling of the evaluating 
point is performed. On the other hand, in a search area SA 2, dense (**) retrieval which performs 
evaluation value calculation about all evaluating points is performed. In this case, since each subsearch 
area (search area assigned to the motion detecting element) has not lapped, it can serve as a horizontal 
direction -96-+95, and the search area of the whole to a template block can be crossed to the large range, 
and can search for a motion vector. In the central field of a whole search area, dense retrieval is 
performed and exact evaluation value calculation is performed. Therefore, in the high search area SA 2 
of possibility that a motion vector exists, by performing all retrieval (dense retrieval) and performing 
rough retrieval in the small search areas SAl and SA3 of possibility that a motion vector exists, frame 
distance is long and it can search for a motion vector efficiently to big P picture of a motion. 
[0059] Drawing 12 is drawing showing the allocation of a search area to a motion detecting element in 
case the image for retrieval is a bidirectional prediction image (B picture). As shown in drawing 12 , the 
search areas SAl and SA3 of motion detecting-element MD**1 and MD**3 combine, and it is used, 
and the search area SA 2 of motion detecting-element MD**2 is used independently. The motion vector 
retrieval range of horizontal direction-64— 1 is assigned to the search area SA 1 of motion detecting- 
element MD**1, and the motion vector retrieval range of a horizontal direction 0-+63 is assigned to a 
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search area SA 3. The motion vector retrieval range of a horizontal direction -32-+31 is assigned to the 
search area SA 2 of motion detecting-element MD**2. These search areas SAl and SA3 are used in 
order to detect the motion vector to a far image in time. When distantly separated in time, since the 
variation of a motion is large, it reaches far and wide and a motion vector is detected. On the other hand, 
a search area SA 2 is used in order to detect a motion vector to the reference image of the nearer one in 
time. When near in time, since the amount of motions is small, according to dense heuristics, a motion 
vector is detected in a comparatively narrow search area. In search areas SAl and SA3, it is wide range, 
and rough retrieval is performed. In addition, the motion vector retrieval range of the perpendicular 
direction of search areas SAl, SA2, and SA3 is -32-+31. 

[0060] As shown in drawing 12 , by setting up a search area according to a time distance, i.e., the frame 
distance, over the present image in the case of a bidirectional prediction image, the motion vector 
retrieval range can be set up according to a motion, and a motion vector can be detected correctly 
efficiently. 

[0061] Drawing 13 is drawing showing roughly the motion vector detection structure of a system. In 
drawing 13 a motion vector detection system The present image memory 40 which stores the pixel data 
of the present image, and the reference image memories 41 and 42 with which the present image stored 
in the present image memory 40 stores the pixel data from this present image memory 40 in the case of I 
picture or P picture. The buffer memory 43, 44, and 45 which stores the search window pixel data from 
the reference image memory 41, The buffer memory 46, 47, and 48 which stores the search window 
pixel data read from the reference image memory 42, The subsample circuit 49 which carries out 
subsampling of the template block pixel data read from the present image memory 40, The subsample 
circuit 50 which carries out subsampling of the search window pixel data read from one side of buffer 
memory 43 and 46, and the subsample circuit 51 which carries out subsampling of the data read from 
one side of buffer memory 44 and 47 are included. 

[0062] Buffer memory 43-48 is set as an output hi-z state at the time of un-choosing. The template block 
pixel data by which subsampling was carried out from the subsample circuit 49 are given to motion 
detecting-element MD** 1 contained in motion vector detection equipment 1, and MD**3, The template 
block pixel data read from the present image memory 40 are given motion detecting-element MD**2. 
The search window pixel data by which subsampling was carried out from the subsample circuit 50 are 
given motion detecting-element MD**1, and the search window pixel data by which subsampling was 
carried out from the subsample circuit 51 are given motion detecting-element MD**3. These subsample 
circuits 49 perform subsampling of horizontal directions 1/4, and generate 1 pixel per 4 pixels. The 
subsampling rate of the subsample circuits 50 and 51 may be 1/4, and may be other rates. 
[0063] In order to control read-out and the store of pixel data, a control circuit 55 is formed. Next, 
actuation of the motion vector detection system shown in this drawing 13 is explained briefly. 
[0064] It is raster scan sequence and template block pixel data are read from the present image memory 
40. The subsample circuit 49 performs 1 / 4 subsampling actuation which generate 1 pixel per 4 pixels 
of horizontal directions to the given pixel data. In subsampling actuation, you may be the configuration 
which data processing (for example, average which attached an arithmetic mean value or weight) is 
performed to 4 pixels, and 1 pixel may be generated, and only chooses the 1 -pixel data of a specific 
location from 4 pixels. It sets horizontally and 1 pixel per 4 pixels should just be generated. The 
template block pixel data from the subsample circuit 49 are given motion detecting-element MD** 1 
contained in motion vector detection equipment 1, and MD**3. Thereby, the template block pixel data 
of 16 are stored [ the horizontal number of pixels ] in motion detecting-element MD**1 and MD**3 for 
4 and the vertical number of pixels. The pixel data read from the present image memory 40 are stored in 
motion detecting-element MD**2. Thereby, template block pixel data (16 pixels and 16 pixels) are 
stored in motion detecting-element MD**2. 

[0065] As shown in drawing 14 at the time of the store of template block pixel data, 4 pixels of PXl- 
PXfour to one pixel PA are formed of the subsample circuit 49, therefore the writing speed frequency of 
the template block pixel data in motion detecting-element MD**1 and MD**3 is set to one fourth of the 
writing speed of the template block pixel data in motion detecting-element MD**2. 
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[0066] To the reference image memories 41 and 42, a store is performed by turns per image of one 
sheet. As for storing in the reference image memories 41 and 42, in the case of the pixel data of a 
bidirectional prediction image (B picture), the pixel data stored in the present image memory 40 are not 
performed. Therefore, on the other hand, a direction prediction image (P picture) or a frame (field) inner 
prediction image (I picture) is stored in the reference image memories 41 and 42. 
[0067] When the present image is a direction prediction image (P picture) on the other hand, the pixel 
data from the reference image memory late written in among the reference image memories 41 and 42 
are used. When the present image is a bidirectional prediction image (B picture), the reference image 
memories 41 and 42 are used. It is judged by the control circuit 55 to a bidirectional prediction image 
any of the reference image stored in the reference image memories 41 and 42 are near in time. In an 
MPEG method, two bidirectional prediction images (B picture) are given continuously, and exist 
between I picture and P picture or between P picture and P picture. Therefore, when the image of the 
reference image memory written in behind among the reference image memories 41 and 42 when a 
bidirectional prediction image was processed first processes a long distance and the 2nd bidirectional 
prediction image in time, the reference image of the reference image memory written in behind becomes 
near in time. This is as being shown in the picture sequence shown in previous drawing 44 . 
[0068] The pixel data of a search area are read in order of a vertical pixel, and the reference image 
memory 41 is stored in buffer memory 43-45, after image data is written in in order of a raster scan. In 
the reference image memory 42, pixel data are similarly read to a screen top perpendicular direction one 
by one at the time of activation. The pixel data of a search window size are stored in such buffer 
memory 43-48. The subsample circuits 50 and 51 perform a sampling action for the pixel data given, 
respectively at a predetermined subsampling rate. From buffer memory 43 and 44, since pixel data are 
read from 46 and 47 along a screen top perpendicular direction, the subsample circuits 50 and 51 
perform subsampling actuation using the pixel data which have delay of the size of the perpendicular 
direction of a search window. 
* [0069] Drawing 15 is drawing showing an example of the configuration of this buffer memory and a 
subsample circuit. The delay stage 56 which carries out predetermined time delay of the search window 
pixel data PY (or PY) which a subsample circuit performs subsampling of horizontal directions 1/4 in 
drawing 15 , and were given, The delay stage 57 which carries out predetermined time delay of the 
output pixel data of a delay stage, and the delay stage 58 which carries out predetermined time delay of 
the output pixel data of the delay stage 57, The arithmetic circuit 59 which outputs the pixel data PYs by 
which the subsample was carried out by performing predetermined data processing to the input search 
window pixel data PY (or PX) and the output pixel data of the delay stages 56-58 is included. 
[0070] The delay stages 56-58 consist of first in first out memory or a shift register, and correspond and 
carry out time delay of the given pixel data to the size of the perpendicular direction of a search block, 
respectively. The size of the perpendicular direction of a template block and a search window block is M 
lines, and the time delay which the delay stages 56-58 have serves as 2 and a r+M cycle, when the sizes 
of the perpendicular direction retrieval range are 2andr. 

[0071] As shown in drawing 16 , from the delay stages 56-58, the pixel data which adjoin horizontally 
in a search area are outputted. Using the pixel data contiguous to these horizontal directions, 
subsampling actuation is performed and the pixel data PYs by which subsampling was carried out are 
generated by the arithmetic circuit 59. 

[0072] By using the subsample circuits 50 and 51, buffer memory 43-48 can be altogether considered as 
the same configuration, and can also make the same read-out timing of search window pixel data, in 
addition, the case where pixel data are perpendicularly read from the reference image memories 41 and 
42 one by one - the delay stages 56-58 ~ buffer memory 43-48 - respectively can be supposed and it 
can use. In the case of which, motion detecting-element MD**1 and MD**3 compute an evaluation 
value by operating on one fourth of the frequencies of motion detecting-element MD**2. Thereby, when 
evaluation mark differ by rough retrieval and dense retrieval, time amount of the operation cycle for the 
motion vector calculation to one template block can be made the same. That is, if it sets horizontally, 
one evaluating point per four samples is used at the time of rough retrieval actuation and it is 
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perpendicular as shown in drawing 17 , it is because evaluation value calculation is performed to all 
evaluating points. A subsampling rate besides the time of retrieval actuation may be used. 
[0073] Drawing 18 is drawing showing roughly the configuration of the control circuit 55 shown in 
drawing 13 . In drawing 18 , the configuration of the part relevant to read-out of pixel data is shown 
among control circuits 55. The store of the pixel data to the present image memory 40 is serially 
performed in order of a raster scan, and the store of the pixel data to the reference image memories 41 
and 42 is performed to I picture and P picture. Moreover, the pixel data read from the present image 
memory one by one should just be written in by the same sequence. 

[0074] Present unage memory lead control circuit 55b to which a control circuit 55 reads pixel data from 
the present image memory 40 in drawing 1 8 , According to the template block address AD from signal 
B/P and present image memory lead control circuit 55b which shows whether the image with which the 
pixel data read from the present image memory 40 belong is B picture, or it is P picture, the address to a 
reference image memory 55d of memory distance judging circuits which judge in any of the reference 
image memories 41 and 42 near reference image data is stored in time to be address-generation circuit 
55c to generate, Reference image memory lead control circuit 55e which reads pixel data to the 
reference image memories 41 and 42 according to the address signal from address-generation circuit 
55c, and the judgment resuh signal from 55d of memory distance judging circuits, 55f of buffer memory 
lead control circuits which control read-out and the store to buffer memory according to the judgment 
resuh signal of 55d of memory distance judging circuits is included. 

[0075] It is suitably determined in an encoder whether this object image, i.e., the present image, is B 
picture or it is P picture, and that decision result is arranged as a PIKUCHUA type at a PIKUCHUA 
header. In the case of P picture, address-generation circuit 55c generates the address to a search area to 
two reference image memories 41 and 42 by making into the main address (back point) the template 
block address AD given from present image memory lead control circuit 55b. Reference image memory 
lead control circuit 55e reads pixel data from the reference image memories 41 and 42 one by one 
according to the address signal given from this address-generation circuit 55c. It is determined by 55d of 
memory distance judging circuits whether to access according to the address signal given from address- 
generation circuit 55c to which reference image memory. 

[0076] In an MPEG method, 55d of memory distance judging circuits identifies the sequence that the 
present image belongs in this picture group, according to the value of a temporal reference, and they 
judge whether the pixel data of the direction near any of the reference image memories 41 and 42 in 
time are stored. Usually, after the initiation code of a PIKUCHUA layer, it is arranged, and is 
transmitted, and a temporal reference expresses the screen sequence in the PIKUCHUA group GOP. 
[0077] Drawing 19 is drawing showing the storing pixel data of a reference image memory roughly. In 
drawing 19 , the present image is transmitted and received in order of pictures II and Bl, B-2, P2 and 
B3, B4, P3, and - at the time of transmission and reception. However, in bidirectional prediction, it is 
necessary to also use next image data in time at the time of coding, and the coding sequence differs. In 
the time of this coding, as drawing 19 is shown in a parenthesis, coding is performed by pictures II, P2, 
and Bl, B-2, P3 and B3, B4, and the sequence of ~. That is, coding of a next picture (I or P picture) is 
performed in time in front of two continuous bidirectional prediction images (B picture). Image data is 
stored in the reference image memories 41 and 42 by turns. Predicting coding of the I picture II is not 
carried out. The image data is only stored in the reference image memory 1 (41). Then, the P picture P2 
is stored in the reference image memory 2 (42). Subsequently, sequential coding of the B picture Bl and 
B-2 is carried out. At the time of coding of the B picture Bl, the image of the pixel data stored in the 
reference image memory 1 (41) is a near reference image in time, and the image P2 stored in the 
reference image memory 2 (42) is an image of the one distant in time. On the other hand, the P picture 
P2 stored in the reference image memory 2 (42) at the time of coding of B picture B-2 serves as an 
image of the nearer one in time. Therefore, next image data is stored in the reference image memory 
where the store was performed behind in time than two continuous B pictures. For this reason, the first 
B picture is encoded and this distance is reversed for processing of B picture of a continuation noting 
that the image data of the nearer one in time is stored in the reference image memory with which the 
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store was performed previously, after generating two reference images. 

[0078] Coding is performed considering the reference image stored in a different reference image 
memory from the reference image memory with which object P picture pixel data are only written in at 
the time of coding of P picture as a reference image. Therefore, a reference image memory is easily 
discriminable with these properties, 

[0079] Address-generation circuit 55c generates the address, for example using a counter according to 
the judgment result of B/P judging circuit 55a one by one by making continuous three address AD-i- (- 
96, -32), AD+ (-32, -32), and AD+ (32 -32) into a start address, and reads search window pixel data (one 
reference image memory is accessed in this case). On the other hand, in the case of B picture, address- 
generation circuit 55c generates address AD+ (-64, -32) and AD+ (0 -32) to the reference image 
memory which stores far image data, and generates address AD+ (-32, -32) to it to the reference image 
memory which stores the data of a near image on the other hand. Here, Address AD shows the template 
block central point (0 0), i.e., a back point. Therefore, the reference image memories 41 and 42 are 
accessed. 

[0080] According to the output signal of 55d of memory distance judging circuits, 55f of buffer memory 
lead control circuits activates a buffer memory group alternatively, and they generate the address so that 
the pixel data which continue perpendicularly one by one may be read one by one. 
[0081] As mentioned above, if the gestalt 2 of implementation of this invention is followed, since the 
search area of a motion detecting element is changed according to whether an object sign is a 
bidirectional prediction image and whether on the other hand it is a direction prediction image and the 
motion detecting element is properly used according to the property of this object image, a motion 
vector is detectable efficiently. 

[0082] [Gestalt 3 of operation] drawing 20 is drawing showing the allocation of the search area of 
motion vector detection equipment according to the gestalt 3 of implementation of this invention. Also 
in the gestalt 3 of this operation, three motion detecting-element MD**1, MD**2, and MD**3 are used 
like the motion vector detection equipment shown in drawing 8 as motion vector detection equipment. 
The size of the search area assigned to these motion detecting-element MD**1 - MD**s differs from the 
gestalt 2 of previous operation, the gestalt 3 of this operation — setting ~ motion detecting-element 
MD** 1 and MD**3 — the search area of each proper has the range of a horizontal direction -16-+ 15 and 
a perpendicular direction -16-+15. In motion detecting-element MD**2, the proper search area SA 2 has 
the range of a horizontal direction -64-+63 and a perpendicular direction -31 -+31. Other configurations 
are the same as the gestalt 2 of previous operation. 

[0083] Also in the gestah 3 of this operation, as for motion detecting-element MD**1 and MD**3, the 
template block has the size of a 16-pixel line and a 4-pixel train, respectively, and an element processor 
is arranged corresponding to these pixels. Also in motion detecting-element MD**2, the sizes of a 
template block are a 16-pixel line and a 16-pixel train, and an element processor is arranged 
corresponding to each pixel, therefore, the case where the motion detecting element corresponding to a 
16-pixel line and a 16-pixel train is used for three-piece juxtaposition - comparing ~ the amount of 
hardware ~ motion detecting-element MD**1 and MD**3 - each — about - it is set to one fourth. 
[0084] Drawing 21 is drawing in which an object image, on the other hand, shows the search area 
allocation to the motion detecting element in the case of a direction prediction image. In drawing 21 , the 
range of horizontal direction-96-96 and a perpendicular direction -16-+ 15 is assigned to the search area 
SA 1 of motion detecting-element MD**1. The range of a horizontal direction -64-+63 and a 
perpendicular direction -32-+31 is assigned to the search area SA 2 of motion detecting-element 
]VrD**2, and the range of a horizontal direction +64-+95 and a perpendicular direction -16-+15 is 
assigned to the search area SA 3 of motion detecting-element MD**3. The search areas assigned to 
these motion detecting-element MD** 1 -**3 do not overlap. 

[0085] When a search area as shown in this drawing 21 is used, it can search for a motion vector over 
the large range centering on the central point (0 0). While a motion is big, to a direction prediction 
image, the maximum motion vector retrieval range can be assigned and efficient motion vector detection 
can be performed, rough retrieval / all retrieval - any may be performed. 
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[0086] Drawing 22 is drawing showing allocation of a search area in case an object image is a 
bidirectional prediction image. In drawing 22 , the range of horizontal direction-32— 3 1 and a 
perpendicular direction -16-+ 15 is assigned to the search area SA 1 of motion detecting-element 
MD**1, and the range of horizontal directions 0-31 and a perpendicular direction -16-+ 15 is assigned to 
the search area SA 3 of motion detecting-element MD**3. These search areas SAl and SA3 are used to 
the small reference image of a motion short [ frame distance ]. On the other hand, to a search area SA 2, 
the range of a horizontal direction -64-+63 and a perpendicular direction -32-+3 1 is assigned, and the 
search area to the long reference image of frame distance is set up. Frame distance detects a motion 
vector in the comparatively narrow range to the short small reference image of a motion, frame distance 
is long and a big search area is set up to the big reference image of a motion. Thereby, efficient motion 
vector retrieval can be performed. 

[0087] Compared with the case where a search area uses three motion detecting elements of a horizontal 
direction -32-+31 and a perpendicular direction -32-+31, the amount of hardware can be reduced to 2 by 
about 1/, it can respond and power consumption can also be reduced. The configuration shown in 
drawing 18 and the same configuration can be u^ed for reconstruction of this search area, and proper use 
of a motion detecting element. Only since the sizes of a search area differ, the generated addresses in an 
address-generation circuit only differ. 

[0088] Drawing 23 is drawing showing roughly the configuration of the part which generates the 
address to one search area (motion detecting element) of address-generation circuit 55c contained in a 
control circuit. In drawing 23 , address-generation circuit 55c receives the template block address AD, 
initializes the address calculated by address computation circuit 55ca which calculates the address 
according to picture property indication signal B/P, and address computation circuit 55ca, and contains 
counter 55cc which performs count actuation according to the count-up signal of counter 55cb counted 
for every clock cycle, and counter 55cb. The address from address computation circuit 55ca is initialized 
by this counter 55cc. Y address is outputted from counter 55cb, and X address is generated from counter 
55cc. This Y address corresponds to a vertical pixel location, and X address corresponds to a horizontal 
pixel location. 

[0089] It is shown whether an object image is B picture and whether picture property indication signal 
B/P is P picture. After a start address's being generated by address computation circuit 55ca, and the 
pixel data of the perpendicular direction of a sequential search window being read and reaching 
subsequently to the pars basilaris ossis occipitalis of a search window by it, the pixel data of the search 
window of the following train are read again. 

[0090] In the gestalt 3 of this operation, in motion detecting-element MD**1 and MD**3, rough 
retrieval may be performed and dense retrieval (all retrieval) may be performed. A horizontal and a 
vertical component are components about a macro block. In being able to use the configuration shown in 
previous drawing 18 when rough retrieval is performed and using all retrieval, it deletes the subsample 
circuits 50 and 51. In all retrieval, the evaluating point of motion detecting-element MD**1 and MD**3 
is 32x32=964, and, on the other hand, the evaluating points of motion detecting-element MD**2 are 128 
and 64= 8192. The number of the evaluating points of motion detecting-element MD**2 will be that [ 8 
times ] of motion detecting-element MD** 1 and MD**3, and an evaluation value calculation cycle 
moves and it becomes long compared with it of detecting-element MD**1 and MD**3. In this case, the 
clock frequency of motion detecting-element MD** 1 and MD**3 may be reduced by one eighth of 
those of motion detecting-element MD**2 (when rough retrieval is performed, clock frequency can be 
reduced fiirther). 

[0091] As mentioned above, motion vector detection can be performed efficiently, without bringing 
about increase of the amount of hardware, since the motion detecting element from which search area 
size differs is properly used according to the property of an object image, if the gestah 3 of 
implementation of this invention is followed. 

[0092] [Gestalt 4 of operation] drawing 24 is drawing showing roughly the configuration of the whole 
motion vector detection equipment according to the gestalt 4 of implementation of this invention. In 
drawing 24 , motion vector detection equipment 1 contains last motion judging section FMD** which 
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generates the last motion vector information FRM according to the detection results RMA and RMB 
from two motion detecting-element MD**A and MD**B, and these motion detecting-element MD**A 
and MD**B. The number of evaluation pixels is 64 and motion detecting-element MD**A has the range 
of a horizontal direction -1 28-+ 127 and a perpendicular direction -48-H-47 as a proper search area. 
[0093] The number of evaluation pixels is 128 and motion detecting-element MD**B has a horizontal 
direction -18-+47 and the range of a perpendicular -16-+15 as a proper search area. 
[0094] Drawing 25 is drawing showing roughly the configuration of motion detecting-element MD**A 
shown in drawing 24 . The number of evaluation pixels is 64 and motion vector detection is performed 
about the template block which are a 4-pixel train and a 16-pixel line. Therefore, in the operation part, 
the element processor trains PEL0-PEL3 are arranged corresponding to each 4-pixel train, these element 
processor trains PEL0-PEL3 - it is alike, respectively, and it corresponds and the delay buffers DLO- 
DL3 are arranged. In each of the element processor trains PEL0-PEL3, the element processor 
corresponding to 16 pixels is connected to a serial, on the other hand - the delay buffers DL0-DL3 - it 
is alike, respectively, it sets and 96-pixel perpendicular direction pixel data are stored. The retrieval 
about the motion vector component of a perpendicular direction -48-+47 is realizable with the shift in / 
shift-out actuation of mere pixel data. 

[0095] The number of evaluation pixels is 128 and motion vector detecting-element MD**B performs 
motion vector retrieval using the template block with which it consists of a pixel arranged by a 8-pixel 
train and the 16-pixel line. This motion detecting-element MD**B contains eight delay buffers DLO- 
DL7 arranged corresponding to the eight element processor trains PEL0-PEL7 and the element 
processor trains PEL0-PEL7, as that outline configuration is shown in drawing 26 . the element 
processor trains PEL0-PEL7 - respectively — being alike ~ 16-pixel pixel data store - having - on the 
other hand - the delay buffers DL0-DL7 - respectively - being alike - 32-pixel search window pixel 
data are stored. Thereby, the shift in/shift-out of search window pixel data can only search for the range 
of a perpendicular direction -16-+15. 

[0096] As shown in drawing 25 and drawing 26 , it moves with motion detecting-element MD**A, and 
the amount of hardware of detecting-element MD**B presupposes that it is almost the same about the 
configuration of this operation part. However, if the configuration of the adder unit which performs the 
add operation for computing the memory and the evaluation value which store all the pixel data of the 
horizontal retrieval range is taken into consideration, the amount of hardware of motion detecting- 
element MD**A will become about about 4 times of the amount of hardware of motion detecting- 
element MD**B. 

[0097] Drawing 27 is drawing showing the allocation of a search area to the motion detecting element in 
the gestalt 4 of implementation of this invention. When an object image is a bidirectional prediction 
image (B picture), the range of a horizontal direction -1 28-+ 127 and a perpendicular direction -48-+47 is 
assigned to the search area SAA of motion detecting-element MD**A. On the other hand, to the search 
area SAB of motion detecting-element MD**B, the range of a horizontal direction -48-+47 and a 
perpendicular direction -16-+ 15 is assigned. To motion detecting-element MD**A, for a long time 
[ fi-ame distance ], the reference image of the one distant in time is assigned, and a near reference image 
is assigned to motion detecting-element MD**B in time short [ frame distance ]. In motion detecting- 
element MD** A, rough retrieval is performed in a large search area, and, on the other hand, all retrieval 
that performs evaluation value calculation about all evaluating points is performed in motion detecting- 
element MD**B. 

[0098] Drawing 28 is drawing showing allocation of a search area in case an object image is a direction 
prediction image (P picture) on the other hand. Also in this direction prediction image of one side, two 
motion detecting-element MD**A and MD**B are used. However, a search area is set up by making the 
point [ point / RR / of an object template block / back ] shifted the position vector (i, j) into the central 
point. Therefore, the search area SAA of motion detecting-element MD**A serves as the range of 
horizontal direction- 128-i - +127-i and perpendicular direction-48-j - +47-j. On the other hand, the 
search area SAB of motion detecting-element MD**B is set to horizontal direction-48-i - +47-i, 
perpendicular direction- 16-j - +15-j. Also to this direction prediction image of one side, rough retrieval 
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is performed and all retrieval is performed about a search area SAB in a search area SAA. 
[0099] As for the central point (i, j) of the search area of this direction prediction image of one side, a 
value is defined according to the hysteresis of a motion vector. As last motion judging section FMD** is 
the following, it determines the last motion vector. 

[0100] When it moves in the field SAB where search areas SAA and SAB overlap, i.e., a search area, 
and detecting-element MD**A detects a motion vector, the detection result of motion detecting-element 
MD**B which performs all retrieval is chosen preferentially. 

[0101] When field lost-motion detecting-element MD**A not overlapping detects a motion vector, the 
detection result chooses the motion vector which specifies the high block of whenever [ correlation ] 
more according to a comparison result with motion detecting-element MD**B. The following formulas 
are used as this criterion. 

[0102] f{MAD (1), MAD (2)} =a-MAD(l)-MAD(2)+b - here MAD (1) the evaluation value of motion 
detecting-element MD**B, and a and b for the evaluation value of motion detecting-element MD**A, 
and MAD (2) constant motion detecting-element MD**A and MD**B of arbitration Since the numbers 
of evaluation pixels differ, amendment is hung by the constant a, an evaluation value is normalized (the 
number of evaluation pixels is effectually made the same), and offset is imposed by the constant b. 
When the function f is forward, since the evaluation value of the motion vector of motion detecting- 
element MD**A is large, the motion vector of motion detecting-element MD**B is chosen. Since the 
evaluation value of the motion vector from motion detecting-element MD**A is small when Function f 
is negative, whenever [ correlation ] is high and the motion vector which motion detecting-element 
MD** A detected is chosen. 

[0103] Compared with the case where one motion detecting element is used, motion vector retrieval 
effectiveness or retrieval precision is sharply improvable, that is, since the retrieval range can be boiled 
markedly and can be made large by rough retrieval compared with the case where the amount of 
hardware which has the number of evaluation pixels comparable as motion detecting-element MD**B 
uses the same motion detecting element, it can search for a motion vector efficiently and motion vector 
retrieval effectiveness is improved sharply. Moreover, since all searching methods are used securing 
almost comparable search area size compared with the case (motion prediction machine) where the 
amount of hardware using the number of evaluation pixels comparable as motion detecting-element 
MD**A uses the same motion detecting element, the motion vector retrieval with a, more high precision 
is attained, and motion vector retrieval precision is improved sharply. 

[0104] Drawing 29 is drawing showing roughly the motion vector detection structure of a system 
containing the motion vector detection equipment according to the gestalt 4 of implementation of this 
invention. In drawing 29 , the same reference number is given to the motion vector detection system 
shown in drawing 13 , and a corresponding part. In the motion vector detection system shown in this 
drawing 29 , since two motion detecting-element MD**A and MD**B are prepared in motion vector 
detection equipment 1, it responds, two buffer memory 62 and 63 is formed to the reference image 
memory 41, and two buffer memory 64 and 65 is formed to the reference image memory 42. The data 
read firom buffer memory 62 and 64 move through the subsample circuit 66, and are given to detecting- 
element MD**A. The data read from buffer memory 63 and 65 are given to motion detecting-element 
MD**B. 

[0105] Moreover, in order to set horizontally the template block which are 16 pixels and 16 pixels since 
the number of evaluation pixels of motion detecting-element MD**A is 64 and the number of evaluation 
pixels of motion detecting-element MD**B is 128 and to carry out subsampling, the subsample circuits 
60 and 61 which carry out the subsample of the image data from the present image memory 40 about a 
horizontal pixel are formed. The subsample circuits 60 and 61 give the template block pixel data by 
which column connection was made, the subsample circuit 60 performed subsampling of horizontal 
directions 1/2, and moved, and the subsample was carried out to detecting-element MD**B. The 
subsample circuit 61 receives the pixel data from the subsample circuit 60, and it moves and it gives the 
template block pixel data by which the subsample was horizontally carried out to the pan by performing 
one half of subsampling to detecting-element MD**A. 
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[0106] Allocation of a search area and distribution of search window pixel data are performed under 
control of a control circuit 70. The search window pixel data with which the object image was stored in 
the reference image memories 41 or 42 on the other hand at the time of a direction prediction image are 
used. For example, when the image data stored in the reference image memory 41 is used, buffer 
memory 62 and 63 is used, the search window pixel data from buffer memory 62 set horizontally by the 
subsample circuit 66, and a subsample is carried out, and rough retrieval moves and it is carried out in 
detecting-element MD**A. On the other hand, the search window pixel data read from buffer memory 
63 are given to motion detecting-element MD**B, and all retrieval is performed. 
[0107] The reference image memory 41 and 42 both are used for an object image at the time of a 
bidirectional prediction image. When the reference image of the direction near the reference image 
memory 41 in time is stored, buffer memory 63 and 64 is used. That is, the reference image data of the 
nearer one in time moves through buffer memory 63, it is given to detecting-element MD**B, all 
retrieval is performed, on the other hand, the reference image data of the one distant in time moves 
through buffer memory 64 and the subsample circuit 66, it is given to detecting-element MD**A, and 
rough retrieval is performed. 

[0108] Drawing 30 is drawing showing roughly the configuration of the control circuit 70 shown in 
drawing 29 . Present image memory lead control circuit 70b which a control circuit 70 answers a picture 
header, is started in drawing 30 , and reads the image data from the present image memory, The motion 
vector MV by which terminal decision was carried out is received over the operation cycle (cycle which 
detects a motion vector) or two or more pictures of a predetermined number. Center position decision 
circuit 70c and picture property indication signal B/P which determine the center position of a search 
area according to the hysteresis of these motion vectors MV, and the template block address AD from 
present image memory lead control circuit 70b and the center position from center position decision 
circuit 70c are received. 70d of address-generation circuits which determine a search area and generate 
the address to the determined search area, Memory distance judging circuit 70e which judges whether 
the reference image of the direction near any of the reference image memories 41 and 42 in time is 
stored according to the value of a temporal reference, 70f of reference image memory lead control 
circuits which give an address signal and a memory activation signal to the reference image memories 
41 and 42 according to the output signal of address memory distance judging circuit 70e from address- 
generation circuit 70b, 70g of buffer memory lead control circuits which activate buffer memory 
alternatively according to the judgment result indication signal of memory distance judging circuit 70e 
is included. 

[0109] Center position decision circuit 70c calculates the average value of the motion vector in the 
operation cycle of a predetermined number, or the picture of two or more sheets, adds this average 
motion vector to the newest motion vector, and determines a center position. In this operation, suitable 
weight being attached according to distance with an object template block or the present image, and 
calculating the average from the motion vector in the operation cycle of a predetermined number or the 
picture of two or more sheets, may be performed. 

[0110] 70d of address-generation circuits asks for the center position (a, b) of a search area with the 
address AD given from present image memory lead control circuit 70b, and they compute the center 
position (a-i, b-j) of the search area after amendment according to the center position (i, j) from center 
position decision circuit 70c. The address to search areas SAA and SAB is generated by making this 
center position into a back point. When PIKUCHUA property indication signal B/P indicates that an 
object image is a bidirectional prediction image, 70d of address-generation circuits disregards the center 
position information which this center position decision circuit 70c outputs, and they generate the 
address to each search areas SAA and SAB only according to the template block address AD from 
present image memory lead control circuit 70b. 

[0111] Memory distance judging circuit 70e judges in any of the reference image memories 41 and 42 
the short reference image of frame distance is stored like the gestalt 3 of previous operation based on the 
sequence shown in drawing 19 . 70f of reference image memory lead control circuits judges any of the 
reference image memories 41 and 42 are activated again according to picture property indication signal 
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B/P, and whether both are activated again, and they distribute it to the reference image memory which 
should give from 70d of address-generation circuits, and should access the **** address. 70g of buffer 
memory lead control circuits also activates buffer memory 62-65 alternatively similarly according to this 
picture property indication signal B/P. 

[0112] By using two reference image memories 41 and 42, when an object image is a bidirectional 
prediction image by using for this drawing 30 the control circuit shown roughly, and activating buffer 
memory 62-65 alternatively only using one side of the reference image memories 41 and 42, when an 
object image is a direction prediction image on the other hand, it can move and motion vector detection 
according to an object image can be performed in detecting-element MD**A and MD**B. 
[0113] Drawing 31 is drawing showing roughly the configuration of last motion judging section FMD** 
shown in drawing 24 . In drawing 3 1 last motion judging section FMD** The field judging circuit 81 
where the motion vector MVl from motion detecting-element MD**A judges whether it exists in a 
search area SAB, The arithmetic circuit 82 which outputs the signal which performs the above- 
mentioned predetermined operation to motion detecting-element MD**A, the evaluation value MAD 
from MD**B (1), and MAD (2), and shows the sign of this result of an operation, AND circuit 83 which 
will output the signal of H level if the indication signal outside a field from the field judging circuit 81 
and the negative indication signal from an arithmetic circuit 82 are received, The gate circuit 84 which it 
flows [ gate circuit ] when the output signal of AND circuit 83 is H level, and passes a motion vector 
MVl, and the gate circuit 85 which it flows [ gate circuit ] when the output signal of AND circuit 83 is 
L level, and passes a motion vector MV2 are included. Gate circuits 84 and 85 are set as an output hi-z 
state at the time of un-choosing. 

[0114] The field judging circuit 81 outputs the signal of "1" (H level), when a motion vector MVl is in 
the exterior of a search area SAB. An arithmetic circuit 82 outputs the signal of "1 " (H level), when the 
result of ah operation is negative. This field judging circuit 81 judges whether as compared with the 
horizontal nature of a search area SAB, and a perpendicular direction component, the motion vector 
MVl exists the horizontal component H and vertical component V of a motion vector MVl in a search 
area SAB according to that comparison result. An arithmetic circuit 82 calculates according to the 
above-mentioned criterion function type f, and only outputs the signal which shows the sign of this 
result of an operation. When the result of an operation is shown by two's complement display, the sign 
of the resuh of an operation can be judged by seeing the most significant bit. 

[01 15] Both AND circuits 83 output the signal of H level, when the signal from the field judging circuit 
81 and an arithmetic circuit 82 is H level "1." Therefore, it is a time of the motion vector MVl which 
motion detecting-element MD**A detected being in the exterior of a search area SAB, and the result of 
an operation of an arithmetic circuit 82 showing negative that a gate circuit 84 flows. In addition to it, 
the motion vector MV2 which the gate circuit 85 flowed and was detected by motion detecting-element 
MD**B is outputted as last motion vector FMV. 

[0116] The configuration shown in this drawing 3 1 is prepared to each category of the motion vector 
finally generated. In frame prediction, a frame motion vector, the motion vector to the top field, and the 
motion vector to the bottom field exist, and the configuration shown in drawing 3 1 about each motion 
vector is prepared. 

[0117] As mentioned above, if the gestalt 4 of implementation of this invention is followed, since it 
moves accommodative according to the prediction approach and inter-frame distance which are applied 
to the present image and the search area is assigned using the detecting element, motion vector detection 
can be performed efficiently. 

[0118] Moreover, since the central point of a search area can be shifted from the location of the back, 
the whole screen is moving in the same direction, and when the part moves slightly, a motion vector can 
be detected efficiently. 

[0119] [Gestalt 5 of operation] drawing 32 is drawing showing the allocation of a search area according 
to the gestalt 5 of implementation of this invention. Although the configuration shown in drawing 24 is 
used, in the configuration shown in this drawing 32 , the center position of the search area SAB where 
the center position of the search area SAA assigned to motion detecting-element MD** A is set as the 
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location [ point / (0 0) / back ] (ia, ja) shifted, and is assigned to motion detecting-element MD**B is set 
as a location (ib, jb) which is different from a back point (0 0). In addition, it is set as the center position 
(ia, ja) and (ib, jb) a mutually different location of search areas SAA and SAB. Other configurations are 
the same as the configuration shown in drawing 24 . By changing mutually the center position of these 
search areas SAA and SAB, when two dynamic bodies move in the different direction, a motion vector 
can be detected on an effective target. Efficient motion detection is attained by making the search area 
SAB of motion detecting-element MD**B which performs all retrieval follow to a motion of a fine 
dynamic body, and making motion detecting-element MD**A which performs rough retrieval to a 
motion of the whole follow. 

[0120] Drawing 33 is drawing showing roughly the configuration of the address-generation section for 
search areas contained in the control circuit (refer to drawing 29 ) in the gestalt 5 of implementation of 
this invention. In drawing 33 the address-generation section the motion vector MVA from motion 
detecting-element MD**A the object for SAA which wins popularity over the picture of several sheets, 
or two or more template blocks, and determines the center position to a search area SAA - with center 
position decision circuit 70ca the object for SAB which receives the motion vector MVB from motion 
detecting-element MD**B over the picture of several sheets, or two or more template blocks, and 
determines the center position to the search area SAB to the present image - with center position 
decision circuit 70cb Center position information is followed from center position decision circuit 70ca. 
the template block address AD from present image memory lead control circuit 70b shown in drawing 
30 , and the object for SAA - 70deca of address-generation circuits for SAA which generate the address 
which specifies the search area image data to a search area SAA, the template block address AD and the 
object for SAB ~ the object for SAB which generates the address to a search area SAB according to the 
center position information from center position decision circuit 70cb - the merits and demerits of 
address-generation circuit 70db, picture property indication signal B/P, and frame distance shown signal 
F/N - following - the object for SAA ~ address-generation circuit 70ba and the object for SAB ~ 70f 
of reference image memory lead control circuits which read pixel data from a reference image memory 
in response to the address signal from address-generation circuit 70bb is included. 
[0121] the object for SAA ~ center position decision circuit 70ca and the object for SAB ~ center 
position decision circuit 70cb - for example, in response to a motion vector, it stores over the picture of 
several sheets from motion detecting-element MD**A and MD**B, respectively, and the center position 
to search areas SAA and SAB is determined according to the hysteresis of the motion vector to the 
template block of the same location. In this case, it may be constituted so that this initialized center 
position may be modified in response to the motion vector information MVA and MVB from these 
motion detecting-element MD**A and MD**B in one picture. 

[0122] The center position of the search area of motion detecting-element MD**A and MD**B can be 
changed by preparing two center position decision circuits, determining the center position to each 
search area, and generating the address for search window pixel data. For this moving in the direction in 
which two dynamic bodies differ, it can set, a search area can be set up according to the different 
direction of each, and a motion vector can be detected efficiently. 

[0123] In addition, it is set up in the reference image with which search areas SAA and SAB differ 
mutually at the time of bidirectional prediction. In this case, the center position of the search area of the 
motion vector to each template block over these two reference images may be the same point (a back 
point is included), and you may differ mutually. 

[0124] [Gestalt 6 of operation] drawing 34 is drawing showing the allocation of a search area according 
to the gestalt 6 of implementation of this invention. In the configuration shown in this drawing 34 , two 
motion detecting-element MD**A and MD**B are used like the gestalt 4 of operation as motion vector 
detection equipment. The sizes of the search areas SAA and SAB of these motion detecting-element 
MD**A and MD**B differ mutually. On the other hand, in the case of a direction prediction image, the 
central point of search areas SAA and SAB is set as a back point (0 0). Usually, possibility that a motion 
will concentrate near the back and a motion vector will be detected [ near this back point (0 0) ] is high. 
Therefore, the set point of whole motion prediction range F-code can be made small. Here, level and the 
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data in which the motion vector retrieval range of vertical is shown are stored [ in / on an MPEG method 
and / in prediction range F-code / a picture layer (frame which consists of images of one sheet) ] 
following a picture head. As for motion vector detection equipment, that motion vector retrieval range is 
set up based on this information. By fixing the central point of these search areas SAA and SAB to a 
back point (0 0), the configuration for changing the central point of a search area becomes unnecessary, 
and the amount of hardware is reduced. 

[0125] In addition, the central point of a search area may be made the same still more nearly similarly to 
a bidirectional prediction image. Moreover, about a bidirectional prediction image, to each search area, 
it may be set up so that the central point may differ from a back point (0 0). The control circuit for the 
gestalt 6 of this operation is realized only in the gestah 4 of previous operation by fixing the center 
position from a center position decision circuit to a back point (0 0). 

[0126] As mentioned above, if the gestalt 6 of implementation of this invention is followed, since the 
central point of two search areas to a direction prediction image will be set as a back point on the other 
hand, it can search for a motion vector at the back point which a motion concentrates, and efficient 
motion vector detection can be performed^ without increasing the amount of hardware. 
[0127] [Gestalt 7 of operation] drawing 35 is drawing showing roughly allocation of the search area in 
the gestalt 7 of implementation of this invention, the case where an object image is a direction prediction 
image on the other hand in the configuration shown in this drawing 35 — the center position (ia, ja) of 
search areas SAA and SAB - and (ib, jb) it is carried out if it is ** mutually. This is the same as that of 
the gestalt 5 of previous operation, the central point at this time (ia, ja) - and (ib, jb) sets one side as a 
back point (0 0). For example, when the central point (ib, jb) is set as a back point (0 0), a motion vector 
can be effectively detected to the image with which the whole screen moves in the same direction, and a 
part moves centering on a zero. 

[0128] In the gestalt 7 of this operation, when an object image is a bidirectional prediction image, about 
how the central point of this search area is set up, it is arbitrary. It is because it is aimed at a different 
reference image. 

[0129] the configuration of the address-generation section which shows drawing 33 for allocation of the 
search area shown in this drawing 35 - setting — the object for SAA — center position decision circuit 
70ca and the object for SAB — it is good to use the configuration whose one side of center position 
decision circuit 70cb sets that center position as a back point (0 0) fixed. Of course, in the configuration 
shown in this drawing 35 , the case where the center position which either center position decision 
circuit 70ca or 70cb(s) set up becomes equal to a back point (0 0) according to the hysteresis of a motion 
vector arises, in this case, that motion - responding - the center position (ia, ja) of search areas SAA 
and SAB - and (ib, jb) is set as a back point (0 0) for one side according to a motion. When the central 
point (ia, ja) is set as a back point (0 0), a motion of the whole screen is small, and when only a part 
moves, a motion vector can be detected efficiently. Other configurations are the same as the gestalt 5 of 
the upper operation. 

[0130] By setting the central point of one search area as a back point, the configuration for changing the 
location of the search area becomes unnecessary, and hardware capacity is reduced. 
[0131] [Gestalt 8 of operation] drawing 36 is drawing showing roughly the configuration of the motion 
vector detection equipment according to the gestalt 8 of implementation of this invention. In drawing 
36 , motion vector detection equipment 1 contains last motion judging section FMD** which determines 
the last motion vector according to the detection resuU of two motion detecting-element SMD**C and 
SMD**D, and these motion detecting-element MD**C and MD**D. 

[0132] Motion detecting-element MD**C detects a motion vector in integer precision, and the search 
area of the proper is the range of -64 to horizontal direction +60 perpendicular direction -32-H-31. The 
number of evaluation pixels is 64 pixels, and a template block has the size of a 16-pixel line and a 4- 
pixel train. 

[0133] Motion detecting-element MD**D performs motion vector detection in fraction precision (half 
pel precision). The search area of the proper is the range of a horizontal direction -4-+3 and a 
perpendicular direction -2-+1. The number of evaluation pixels is 128 pixels, and uses the size of a 8- 
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pixel train and a 16-pixel line as a template block. 

[0134] In the configuration shown in this drawing 36 , motion detecting-element MD**C detects a 
motion vector first in integer precision. Based on the motion vector called for in this integer precision, 
motion detecting-element MD**D detects a motion vector in the field of that near in fraction precision. 
Last motion judging section FMD** outputs the motion vector called for in the fi-action precision from 
this motion detecting-element MD**D as the last motion vector. 

[0135] Drawing 37 is drawing showing allocation of the search area in the case of an object image 
bidirectional prediction image. In drawing 37 , the long reference image of a firame period is assigned to 
motion detecting-element MD**C, and rough retrieval is performed in the search area SAC. On the 
other hand, the short reference image of a frame period is assigned to motion detecting-element 
MD**D, and all retrieval is performed in half pel precision in the subsearch area SAD. In this half pel 
precision, a motion vector component changes in 0.5 units. 

[0136] By moving by integer precision and assigning the long reference image of this frame period to 
detecting-element MD**C, it can reach far and wide, a motion vector can be detected, and a motion 
vector can be efficiently detected to the big image of a motion. At this time, rough retrieval 
(subsampling of an evaluating point) is performed and motion vector detection time can be shortened. 
[0137] On the other hand, to the short reference image of a frame period, by motion detecting-element 
MD**D of half pel precision, the narrow range is searched everywhere and a motion vector is correctly 
detected to the small image of a motion. 

[0138] Drawing 38 shows allocation of a search area in case an object image is a direction prediction 
image on the other hand. On the other hand, as for motion detecting-element MD**C, in the case of a 
direction prediction image, the search area SAC has the large area of a horizontal direction -64-+63 and 
a perpendicular direction -32-+3 1 . To this wide range retrieval, although you may be any of rough 
retrieval and all retrieval, it is desirable to perform rough retrieval, since it is wide range in order to 
shorten the operation time. If a motion vector is detected in this search area SAC, this detected motion 
vector information will be given to motion detecting-element MD**D, and will perform motion vector 
detection focusing on this detected motion vector (i, j) in motion detecting-element MD**D in that 
search area SAD (size is horizontally - 4-+3 and perpendicular direction -2-+1). Thereby, while a motion 
is big, a motion vector is detectable efficiently and correctly to a direction prediction image. 
[0139] Drawing 39 is drawing showing distribution of the pixel used at the time of half pel precision. As 
shown in drawing 39 , on a screen, the pixel shown by the white round mark is arranged in the shape of 
a matrix. A contiguity pixel is used between this pixel at the time of half pel precision retrieval, and a 
interpolation pixel is generated and inserted; When a interpolation pixel exists in the 4-pixel middle, a 
interpolation pixel is generated by calculating the average of 4 pixels of contiguity. A interpolation pixel 
is generated by the average of 2 pixels of contiguity when it is the case (a horizontal component or a 
vertical component is nonintegral) where it is arranged between 2 pixels. 

[0140] Therefore, in motion detecting-element MD**D of this half pel precision, the interpolation 
circuit 90 which interpolates a search area pixel in the preceding paragraph of operation part, and 
generates a interpolation pixel in it is formed. The interpolation pixel generated by this interpolation 
circuit and the original pixel are given as search area pixel data to operation part. 
[0141] Drawing 40 is drawing showing the configuration of motion detecting-element MD**D roughly. 
The operation part 2 to which motion detecting-element MD**D performs data processing in drawing 
40 in response to the template block pixel data PX and the search window pixel data PY, The evaluation 
value from the adder unit 3 adding the evaluation value component from operation part 2 and an adder 
unit 3 is compared with the evaluation value of a previous cycle. The comparator 4 which detects a 
motion vector candidate, and the interpolation circuit 90 which generates interpolation data from the 
search area pixel data by which a shift-out is carried out from operation part 2, The operation part 92 
which performs the same operation as operation part 2 according to the search area pixel data from an 
interpolation circuit 90, and the template pixel data PX, The comparator 94 which detects a motion 
vector candidate according to the evaluation value adding the evaluation value component which 
operation part 92 outputs of an adder unit 93 and an adder unit 93, and the last comparator 95 which 
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detects the last motion vector according to the evaluation value which comparators 4 and 94 output are 
included. 

[0142] From operation part 2, as previously explained in drawing 6 (B) from drawing 3 , the shift-out of 
every 1 pixel of the search area pixel data is carried out. This pixel data by which a shift-out is carried 
out is pixel data scanned by the perpendicular direction in a search area. An interpolation circuit 90 
consists of vertical sizes, i.e., 20-pixel delay circuit, and 1 -pixel delay circuits of the search window, and 
generates a interpolation pixel. Operation part 92 receives this interpolation pixel data as search area 
pixel data. Therefore, in motion detecting-element MD**D of the half pel precision shown in this 
drawing 40 , the motion vector in integer precision is detected in operation part 2, and when a required 
number of interpolation pixel data are generated by the interpolation circuit 90 and it is stored, 
evaluation value calculation by this fraction precision (level fraction at least with nonintegral one side of 
a vertical component) can be performed in parallel. 

[0143] In the last comparator 95, after the vector in integer precision is detected in this operation part 2, 
the last comparator 95 latches the motion vector candidate value which that comparator 4 outputs, and 
the evaluation value of correspondence, and determines the last motion vector as compared with the 
evaluation value given from a comparator 94. Therefore, in parallel to the math operation in the 
operation part 92 in this fraction precision, evaluation value calculation to the following template block 
can be performed in operation part 2. 

[0144] The search area pixel data PY given to operation part 2 are given in parallel to motion detecting- 
element MD**C, when an object image is a direction prediction image on the other hand. When an 
object image is a bidirectional prediction image, based on the motion detection resuh in motion 
detecting-element MD**C, the search area is determined and it is read from a reference image memory. 
[0145] The motion vector detection structure of a system to the gestalt 8 of this operation becomes being 
the same as that of the configuration shown in drawing 29 . The storing capacity of the buffer memory 
62-65 shown in drawing 29 only differs (since the storage capacity is set up according to a search area). 
[0146] Drawing 41 is drawing showing roughly the configuration of the memory control section in the 
gestah 8 of implementation of this invention. The present image memory lead control circuit 100 where 
a memory lead control section controls read-out of the pixel data of the present image memory in 
drawing 41 , The address-generation circuit 102 for SAC which generates the address to a search area 
SAC according to the template block address AD from the present image memory lead control circuit 
100, The SAD address-generation circuit 103 which answers picture property indication signal B/P and 
generates the address to a search area SAD according to either the template block address AD or the 
motion vector MV, The judgment circuit 104 before and after judging in any of a reference image 
memory the near reference image is stored in time according to picture property indication signal B/P, 
Judgment result indication signal F/N from the order judging circuit 104 and picture property indication 
signal B/P are followed. The reference image memory lead control circuit 105 which controls access to 
each reference image memory according to the address given from the address-generation circuits 102 
and 103, The buffer memory lead control circuit 106 which controls read-out of buffer memory 
according to indication signal B/P and F/N is included. 

[0147] When buffer memory stores the pixel data of the size of a search area, respectively, the buffer 
memory lead control circuit 106 controls read-out of buffer memory to read vertical pixel data for the 
pixel data of the search area one by one. In equipping buffer memory with the capacity which stores the 
pixel data of a search window and having a first in first out configuration, the buffer memory lead 
control circuit 106 only controls the activity / non-activity of buffer memory. 
[0148] The reference image memory lead control circuit 105 stores in read-out and sequential buffer 
memory the pixel data written in in order of the raster scan in the mode of the pixel which the 
perpendicular direction of the search area follows. The configuration of this buffer memory is a mere 
example, buffer memory may consist of random access memory, pixel data may be stored in order of a 
raster scan, and subsequently to a perpendicular direction, the configuration to which address translation 
is carried out in the time of a pixel data store and read-out may be used so that pixel data may be read 
one by one for every train of a search window. 
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[0149] In the configuration of a control section shown in this drawing 41 , when PIKUCHUA property 
indication signal B/P indicates that an object image is a bidirectional prediction image, the address- 
generation circuit 103 for SAB disregards a motion vector MV, and generates the address to the search 
area SAB of motion detecting-element MD**B according to the template block address AD. To the 
reference image memory the order judging circuit 104 judged that stores near image data in time, the 
reference image memory lead control circuit 105 gives the address given fi*om the address-generation 
circuit 102 for SAC, and gives the address generated by the address-generation circuit 103 for SAB to 
the reference image memory which, on the other hand, stores the far namely, long image data of a frame 
period in time. The buffer memory in which the buffer memory lead control circuit 106 was similarly 
established corresponding to the reference image memory which gets mixed up in time is activated, 
respectively. 

[0150] On the other hand, when PIKUCHUA property indication signal B/P indicates that an object 
image is a direction prediction image on the other hand, the address-generation circuit 1 03 for SAB 
disregards the template block address AD. The address-generation circuit 102 for SAC generates the 
address to motion detecting-element MD**C according to the template block address AD. The reference 
image memory lead control circuit 105 is accessed to the reference image memory written in previously 
according to picture property indication signal B/P, and stores the pixel data for a search area SAC in the 
buffer memory corresponding to read-out one by one. According to picture property indication signal 
B/P, the buffer memory of correspondence is activated, and the pixel data for a search area SAC are read 
one by one, it moves, and the buffer memory lead control circuit 106 is given to detecting-element 
MD**C. If the motion detection actuation in this motion detecting-element MD**C is completed, 
subsequently, it will activate and the address-generation circuit 103 for SAB will generate the address to 
a search area SAD based on the motion vector MV of the detected integer precision. According to the 
address subsequently given from this address-generation circuit 103 for SAD, the reference image 
memory lead control circuit 105 accesses the reference image memory of correspondence again, and 
gives required pixel data to the buffer memory of read-out correspondence. It moves and the buffer 
memory lead control circuit 106 gives search area pixel data to detecting-element MD**D, in order to 
read pixel data from the buffer memory of correspondence and to perform motion detection in half pel 
precision again. 

[0151] In addition, in the gestalt 8 of this operation, when processing a direction prediction image on the 
other hand, the core of that search area is set as the back point (0 0). This is because it cannot be 
necessary to shift especially the central point from a back point in order to detect a motion vector in a 
search area SAD in half pel precision. 

[0152] As mentioned above, if the gestalt 8 of implementation of this invention is followed, since the 
motion detecting element of integer precision and half pel precision will be used accommodative 
according to the property (predicting-coding method) of the image used as a processing object, a motion 
vector is efficiently detectable. 

[0153] In the configuration] above-mentioned configuration besides [, when the number of evaluation 
pixels is 64, the template block by which the subsample was carried out to the 4-pixel train and the 16- 
pixel line is used. This assumes the case where a frame image is encoded. However, the template block 
with which the subsample of a 8-pixel line and the 8-pixel train was carried out [ the object image / this 
number of evaluation pixels ] for 64 in that case in the case of the field image may be used. 
[0154] Moreover, as a configuration of motion detecting-element MD**D of half pel precision, the 
processor which ISHIHARA in above-mentioned ISSCC etc. indicates may be used, for example. 
Moreover, the detection precision of this motion detecting-element MD**D may be other fraction 
precision, such as one fourth. 
[0155] 

[Effect of the Invention] As mentioned above, if this invention is followed, since the motion detecting 
element from which the number of evaluation pixels differs is prepared and these motion detecting 
elements are properly used according to the property of an object image, a motion vector can be detected 
efficiently, and increase of the amount of hardware can also be reduced, it can respond and power 
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consumption can also .be reduced. 

[0156] If invention concerning claim 1 is followed, two or more motion vector detection units from 
which either [ at least ] a template block size or search area size differs mutually are prepared, and since 
it constitutes so that the configurations of the search area as the whole may differ the************** 
unit of these plurality according to the property of the present image which is applicable, and the search 
area of two or more motion vector detection units may be set up, according to an object image, a motion 
vector is efficiently detectable in the small amount of hardware. 

[0157] If invention concerning claim 2 is followed, since the motion detecting element which detects a 
motion vector in integer precision as a motion vector detection unit, and the motion vector detecting 
element which detects a motion vector in fraction precision are prepared, according to the property of an 
object image, it can search for a motion vector efficiently. 

[0158] If invention concerning claim 3 is followed, when the motion vector detection unit of the size of 
a template block will be used. When an object image is a bidirectional prediction image, a near reference 
image is processed in a motion vector detection unit with a big template block size in time. Since it 
constitutes in time so that a far reference image may be processed in a motion vector detection unit with 
a small template block size, by the small motion detecting element of a template block size, i.e., the 
number of evaluation pixels reaching far and wide ~ a motion - being detectable a big motion - 
receiving ~ wide range motion vector retrieval ~ carrying out — and ~ time — a near reference image — 
receiving — There are few amounts of motions and a motion vector can be correctly detected using the 
template block with the big number of evaluation pixels to the small reference image of change. 
[0159] Since it constitutes to a near reference image to a bidirectional prediction image in time so that it 
may process by the small motion detecting element of search area size and may process by the big 
motion detecting element of a search area to a far reference image in time if invention concerning claim 
4 is followed, according to frame distance, i.e., the size of a motion, a motion vector is correctly 
[ efficiently and ] detectable. 

[0160] If invention concerning claim 5 is followed, since it constitutes so that a search area may process 
[ as opposed to / in time / the time of coding of a bidirectional prediction image / a near reference 
image ] by the large and, small motion detecting element of a template block size by the far reference 
image in time [ search area size processes by the small and big motion detecting element of a template 
block size, and ], the motion vector retrieval range can be set up according to the difference of the 
amount of motions, and a motion vector can be detected efficiently. 

[0161] If invention concerning claim 6 is followed, a near reference image will be processed by the 
motion vector detecting element of fraction precision in time at the time of coding of a bidirectional 
prediction image. Since it constitutes so that the reference image of the one distant in time may be 
processed in the motion vector detection unit of integer precision, few reference images of the amount of 
motions are received. A motion vector can be detected correctly, and a motion vector can be detected at 
a high speed in integer precision to the large reference image of a motion, and efficient motion vector 
detection can be performed. 

[0162] Since it constitutes so that a mutually different search area to each detection unit may be assigned 
when an object image is a direction prediction image on the other hand if invention concerning claim 7 
is followed, the whole search area can be made large and it can search for a motion vector to the big 
reference image of a frame period over the large range efficiently. 

[0163] If invention concerning claim 8 is followed, when an object image will be a direction prediction 
image on the other hand, the retrieval range of a motion vector is determined as a screen focusing on a 
pixel which is different in each other, and since it constitutes so that a mutually different motion vector 
detecting element may be searched for a motion vector, according to a motion of an image, it can search 
for a motion vector efficiently, 

[0164] If invention concerning claim 9 is followed, vvhen an object image will be a direction prediction 
image on the other hand, a search area is set up centering on the different central point from a back 
point, the search area of mutually different size in two or more detecting elements of each is set up, 
since it constitutes so that motion vector detection may be performed, the motion vector retrieval range 
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can be set up according to a motion of an image, arid a motion vector can be detected efficiently. 
[0165] If invention concerning claim 10 is followed, since one of the mutually different central point 
will be set as a back point, a motion of the whole image can detect a motion vector efficiently also to the 
image with which only a part moves few. 

[0166] Since the search area where the central point differs is constituted so that sizes may differ 
mutually if invention concerning claim 1 1 is followed, a search area can be set up to the big body of a 
motion so that a motion vector can be detected correctly. 



[Translation done.] 
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* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use of this trcuislation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment for detecting a motion vector according to a block matching method. Receive 
the template block pixel data contained in the present image, and the search area pixel data contained in 
a reference image, and predetermined data processing according to said block matching method is 
performed. It has two or more motion vector detection units for detecting the motion vector of said 
template block based on this processing result. Said two or more motion vector detection units The 
motion vector detection unit from which either [ at least ] the size of said template block or the size of 
said search area differs mutually is included. Said template block size The number of pixels with the unit 
of said block matching method used for motion vector evaluation among the pixels of the becoming 
macro block is shown. Said search area size So that the magnitude of the retrieval range of a motion 
vector may be shown and the motion vector retrieval range as said two or more whole motion vector 
detection units in a reference image may differ according to the property of the present image including 
said template block The control circuit for setting up the search area of two or more of said motion 
vector detection units, And motion vector detection equipment equipped with the motion vector decision 
circuit for determining the last motion vector to said template block in response to the motion vector 
information from said two or more motion vector detection units. 

[Claim 2] Said two or more motion vector detection units are motion vector detection equipment 
containing the integer precision motion vector detection unit which detects a motion vector in integer 
precision, and the fraction precision motion vector detection unit which detects a motion vector in 
' fraction precision according to claim 1 . 
[Claim 3] Said two or more motion vector detection units contain the motion vector detection unit from 
which a template block size differs mutually. Said control circuit At the time of the bidirectional 
prediction image which detects a motion vector using two reference images with which said present 
image gets mixed up in time A near reference image is assigned in time to a motion vector detection unit 
with said bigger template block size to said present image between said two reference images. And 
motion vector detection equipment including the means which assigns a far reference image in time to 
the motion vector detection unit of the one where said template block size is small to said present image 
according to claim 1 . 

[Claim 4] A motion vector detection unit with said two or more motion vector detection units big 
[ search area size ], A motion vector detection unit with said small search area size is included. Said 
control circuit At the time of the bidirectional prediction image which detects a motion vector using two 
reference images with which said present image gets mixed up in time Include the means which assigns 
the reference image time more near said present image to a motion vector detection unit with said bigger 
search area size, and assigns allocation and the reference image of the one distant in time to the motion 
vector detection unit of the one where said search area size is small. Motion vector detection equipment 
according to claim 1 . 

[Claim 5] The small motion vector detection unit of said search area size with said template block size 
large [ said two or more motion vector detection units ] and, A motion vector detection unit with said 
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big search area size with said small and template block size is included. Said control circuit At the time 
of the bidirectional prediction image with which said present image detects a motion vector using two 
reference images which get mixed up in time Between said two reference images, in said present image 
It receives. The reference image of the nearer one in time Said search area size Include a means by 
which said search area size assigns allocation and the reference image of the one distant in time to a 
large motion vector detection unit with said small template block size in a small motion vector detection 
unit with said big template block size. Motion vector detection equipment according to claim 1 . 
[Claim 6] Said control circuit is motion vector detection equipment including the means which assigns 
the reference image of the one distant [ from the motion vector detection unit of said fraction precision ] 
in time in allocation and said present image to the motion vector detection unit of said integer precision 
for the reference image of the direction near said present image in time between said two reference 
images according to claim 2 at the timie of the bidirectional prediction image which detects a motion 
vector using two reference images with which said present image gets mixed up in time. 
[Claim 7] Said control circuit is motion vector detection equipment according to claim 1 with which the 
motion vector retrieval range to said template block is appointed in said whole subsearch area including 
the means which assigns the sub[ when motion vector detection is performed using the reference image 
with which said present image exists in a direction on the other hand in time ] search area which is [ as 
opposed to / the time of a direction prediction image / on the other hand / said two or more motion 
vector detection units ] mutually different about said template block. 

[Claim 8] Said control circuit is motion vector detection equipment according to claim 1 or 2 which sets 
up the retrieval range of a motion vector by making into the central point a pixel which performs motion 
vector detection using the reference image with which said present image exists in a direction on the 
other hand in time, and which is mutually [ on a screen ] different on the other hand at the time of a 
direction prediction image, and includes a means distribute the retrieval range where these central point 
differs to said two or more motion vector detection units. 

[Claim 9] Said control circuit is motion vector detection equipment according to claim 1 or 2 which, on 
the other hand, includes a means to distribute the search area which set up and this set up the search area 
to said two or more motion vector detection units, by making into the central point a different pixel from 
the central point of said template block which predicts by said present image moving using the reference 
image which exists in a direction on the other hand in time at the time of a direction prediction image. 
[Claim 10] One of said the different central point is motion vector detection equipment according to 
claim 8 which is a back point corresponding to the central point of said template block. 
[Claim 1 1] The search area where said central point differs is motion vector detection equipment 
according to claim 8 with which sizes differ mutually. 

[Translation done.] 
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V)Vm.:i^--yV[zmmt-'0'^W^\.z 
®V>^rc7)#M®«$:-9-— fx 'J r-^'f X«>':*;gi < *>or 
yTk-hyn-y:7-9--f X<7)/jN§^|S^<i? b^H^ffi^ 

[0026] mm^ \z{%hm% ^9 V)vm]^mm.\i. 
immmmmmK mmm^nmimmh 20 

m^<r> 2 oco#BgB«o 0 ^ . ^mmznmi^z 

[0027] wmnzmmt'<^9 vm\!i!,m),i. 
mm 1 coMPniss*^' . Mmmmwimz-irH]^{z^ 

:^[6]i^S!IM^coi: # . ItliCiOiSi hyl^^aixx .y h 
i:. c:<7)xy7V-hyD y^tcov^-C5v^l:^^&-t 
ytf-^x>jrS:SiJi-CI.^SS:^tf. -^-r-t-f-xy 
r±«sX'T yri^- h :/o >y ^' {c;*tt 

[0028 ]'iia3S8tc^^i)i'<^' h;i^maiga{i. 
mmitfd,i2mmmtii. ^mmmmi\<z~-)i 

-^nz-m.thmmmm^^xmt^':^ V)vm>-f^ 

X. Cii'^<04"i:>A«OP^rl.-9--^xiirS:1iSccOi)# 
[0029] il*JH9 h/l/^tiJJIg(±. 

if ^« 1 ^ Ttii 2 mmmm. mmmnm^^z—fj 
:fi^\,z^'thmmmm^^xm%^m^mo--i5 

mtt:hmms^^^'bM.bLx^-^j^')rim^L. m 

hi^zmi-f^m^^tj. 
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[0030] ii^iai omm^^:!' hmmmw. 

[003 1] tmm 1 1 mm^^:^ hmmmw. 

[0032] mmt^j:immmmn (i-m^it 

j^m&t,zmtxm^'<^ hjucomm^imm^zm^-t 

[0 0 3 3] ttz. "fyrv-Y^uv^^^xuk^ 
^-i-x^T-i-^ Xco^-^< t l-1ji)^K\<^zm^j:hm 

[0034] 

Bmmmmmii^zmom^K^ h)i'miiimm<^^m 
m^^:wmmz^.tmx'$)i, muza^^x. m^<'? 
hfmtiimmni, s.^HzM.mzmif^ixmm ( n 

#l~MD#nt. C:iX/i>Oi>#«iajg|5MD#l~MD 

^nt^h<r>tkmmMl-^RMn^:fltmzmX. r 

MD# n*>4>^$itl,«im*RM 1 -RMn LT 

Atzio, ^^mn^itu^izniLx . m^mm^ 
hmmth->xhi.^\ 

[00 36] ii2{i. iaHc^-fii#«iaiai5MD#i~ 

MD#nOm^ffi{B&Wt^-rilT'$>l>. ll2(^i3V^•C 

ti, m^Wi.]m>y[D^mmmm\,z^-t. ii2{ct3 

f-:? P XtJ J:tX-9-~f-'> >f y K-^BSr-^ P Y 

{tr, fl)tS<7)-||IS&ff'5ra^lfi[g|?2^#tf. ic7)?l^g|5 

2{i, Tyrv-v^'o-j9<mmznmLx (iwi 



mmmMmiT^iibx . M.mziii:f}i-i. zzx\ r 

^ I. V o 7p 7 ^ ^-r , 
[oo37]«i#«ittiia5MD#«. ^hiz. zmm 
2i>-mmztii:fj^ii^mm,^ {tzttitm^m 

h/Hi*ii:WS-fl.JtlSEa54S:#0. Z<7)VdmAi)> 

[oo38]ia3{4.ii 2i,z^tmn3 2 m^m^ 
mi<z9r:tmx'hi, m3izt5\^x. mM-ma. ryr 
u- h -/^mmn ( mw.ijmzm.mtmmn ) 
i,znmbxuw.^ti^^mrv-{z-tnPE l # o~p e 

L#n^. g^rn-b-t^lPEL#0-PEL#nlZ^ 
miXm ^>iXl.3i®v 7 7 7 D L tt 0 -D L # n S:-^ 

[0039] S®^^y7rDL#0~DL#n{i, ^tl 

^'tinm(^wmru-t^n p e l # o-p e l# n icj^ 

•ri.. ii®>N'77rDL#0~DL#nc7):g-^{4. 7r 
-Xh>f >- • 7r-xhT'>h<7)1S«S'fi|;t. -e^m 

[0040] ^«7*n-fe-<f?ijPEL#0-PEL#n 
{4. m'fil>r^^ec7)ji@^N'77rDL#0~DL#n7:;> 

h^-i^titz^-^^ A y\^'^m%T-'9-k--yrnmz 

J»->TlgjM-ri.. ^K^SSgrn-b-tf^iJPELttO-PE 

-^(4. W^-thkMM(mW^-j 7 r D L # 1 -D L 
^n\,Z^-7Lhi^.h, gS7*n-feH^?rljPEL#n*^<i>{4, 

i^7hT'>h$*il.. -:*r, aMA'77rDL#0fc 

[0041] t.tz. ^Srn-b-9-?ljPEL#0-PEL 
#ntc{4. 'eii'fiiTyru-h7'P7^WBST-^ 

PXA^'^i.'l^m.. L7t!*^-3T, ^^ro-b-tf^ijPEL 
#0~PEL#nlC*3V>T{4. ry7'U— h7"P7^B 

mt-'mt t . -u-f-i-^ A y ¥ ^mmti^ 1 H^-r-pi^ 

7M-S. . 

[ 0 0 4 2 1 04 {4. 03 l,Z7f^mmra-t^f\\PE L 

# 0 ~ P E L # n ^ fLi. S^7°o -b -9-^ffifiKc7)-{flJ 

{4. -9--f-'^'>f yK'>®ST-:?PYS:i7P7^'fi-fC 
L Kt;ti!o TlXa^*>o»:S<?)l!Srp-b-9-^fS^-S. 

l^i^'X^HISgS ai;. *^Jj5<7)7-y7''Ix— h7"0 7i?H^ 
f-^PX&fSiftWl.l^i^'X;?|s]S|5bt. Ui^X^m 
^&5a^iJ;l^'5b*^^>C0ffl^T-:J'C0lB^^feM^il PX 
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-PY I i:mxiii:fjt&m^mmm5 c^^ts. 

[0043] iWg^rP-fe'tfPEti, ^i/';^:?5ai3 
\\ CZX-amM-cotziblz. m^ru-t^PEt/i. Iffi 

[0044] 115(4. m^'<^^ hJummmmmMi-i 
tz»)(r)mxhh. 05Hfcv»T{4. "fyrv-vzrxi'y 
mm - Ammxm^^fih. mm:ij^(^ 

mmin(^mmmm^z^ttii>^Kx<mm^ts. z 
(0^. -f y K 7{4, 11 mmrf ■ 4mmnt 

v^T«, ii±a5(jo4H^- 4afi^ijoiBs*^ mmr 

n-btf?l|PEL#0-PEL#ntltgSft$a^, CK^^ 
n{44-C'$)l>. ^S7°n-b-9-?ijPEL#0-PEL 

g9g7*O-b-9-^lJPEL#0~PELnO#^{4, Sll^T 

mzmnti4mm(r>T~^^miixK^ho mcr>4 

0~DL#n ( n = 4) tC*Sfi^S^I-2.. #)i^N'-x7r 
DL#0~DL#n (n = 4) ^Zii. llO^-i-^ -I > 

v^Ko^mmmmn^Lxmi^tih . 

[0045] l5]mWc*5l^T{4. Itzti^-yX. fia< 
;'h;l/(0. -4 ) cO-!f-f-^-f yF'>7'a-/^co®S 

mmr^-t^m^z^m^tix\^h. ^icom^ 

^yx^^fii,, z<7^mA\.z^<fm-mimm^5cti>i^a) 
mmmm^z. m2\<z^■tm.ml<z^-t^tlx 

[0046] zmmmn^^mm-'^ith t . 

z<r>i^'JVm^\,z^'>X. jgi/N'7 7rDL#0~ 

D L # n t> J: t/WSro-b-if^J P E L # 0 ~P E L # n 

^^i3V^•ClBS^0^f-f■'>'f yK'^ffl^r-^'^Ov'7 h 

[ 0 0 4 7 ] y b' '^ffl^T- :5'*^'-r<T 1 B 

*i^7hL. -:^r. ry7V-h7'n>y:7 6c7)BST- 
^«4^S7-n-fe-9-?iJ PEL#0~PEL#n icS® tT 
V^S/cft. g^7°P-b-9-^iJPEL#0-PEL#ntt5 

•C, gSro-b^f?iJOW^7'n-fe-<fPEt:i3V^T#ll* 



PY(7)'^yh^ymm^mhtii. zmi^^. -^tt 

7111^-rfc. ■9--f-'>^yH'>7o.y^(4, 136 

( B ) ic^ti 0 liZ. t-^f-^ -f >' ¥^7cr>-m(0& 

(0, 3)X'h^. ClOfig^^' h/K 0 , 3) 

ic*t-ri.i¥«»tticof^, ■9--f-'>^yK'!7BST"-r5' 
i:3mmmmix'^yh-(ytht. ^^m^-^-^^y 

[0048] :Lmm;z.ii\y^\t. st/ias i^s^m^ 

^T^^^^i:^-?., m3\,z^'m'm2amm<zii\vr: 

\t. O-feHf^J P E L # i t ^FjjEcOggVN' -y 7 r D 

!> , [a 5 itxil 6 (cs^i-»)f^^ . mn^mwm 

IC, -t-^'^'f yH'^®^T-^S:i^7h^y/v'7b 
^i:m><0-^-f-'> y H'>7o -y ^B^i7)IPW)3!c:JJ- 

[0049] z(m%m^mzh\y^\i. mmt. =f 
^t^'mhfimm^A 'pivuzH-x.i^fd-zmwmzm-^ 

'^rov^'cofis-^^' b;i.) (0^*im-rtn4\ 
^^)\m.%^mx. mtx. m%^9VivmAzm-h 

^wf^<t^h. wtmzii\^x%im\z^ z.<^i-yr 
v-v^u y^^^mMfm<&mzm-s\^x. mt'^k 
^m^mmmzm-th. 

[0050]ia7(A){4, ^WISB^ft*«P t^^^ 

MDtti-MDttn^-r^-cfijffltt, mm\rjj^ 

[005 1 ] --yj. 137 ( B ) tS^'tct 0 t , ^g§gw« 
B<S*TOf6]i^iiJ®« (Bt"^^^) c7)*i^ti{4. i)§ 

^ffla5MD#l~MD#n$:. 20(7)ifflDGB*3j:l/"D 
Q>^\zm\th, #fflDGBtJit/DGFtC#*ilSil 

hilh. /;W-7"DGB{;-ir*tL§i)g=^tlig|5MD#l 
-MD# i (cm. ^<7)Bf:7f-vtc^L^rBlWmc:# 

G Ffc J;tXD G B ^iX^tl\,Zii\>'Xm\ Lf^fftl* Cl 
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iiDGFt>J:lXDGB*Wd-9--^XU7<0®ffl 

h/umm^n^j: out . 

[00 52] Li^iJ^-^X. i)#^aia5MD#l~IVID# 

n V ^xmm^ ^-v Ott^tCJC t T Jim 

J:i>7;(:^r(6]i^a!iB#'?-ix-eix(C)^ LTfiji^-9--f-x u r 

mgPM D # 1 ~M D # n OA- K X Tfilrftji-fk-tl. 

[0053] ^t>. mmmmmznLxii. m^^ 

[0054] mmmm2 ] hsj*. z<^mM<r>mm 
mmzizmw)^^^ hfumtnmmco-ki^m^^m 
^mzTf^tmx'hi. ^(Dmsiz^i^^^:^ hj\/^ai 

|IB{;:tiV^r{4, 30C7)«>#^^iaig|5MD# 1~MD#3 

*m^^>^ll., i!l^mSPMD#lt3j;i;^MD#3{i, 
fFWSi:LT6 4aS^f$fflt. i)#^ttigPMD#2 
ti. IFiiB*i:tt2 5 6B«$:Mffl-r-5.. 
#«|{±ja5M D # 1 ~M D # 3 ^l<7)iI^O-9--^X 

'J T«4, *¥:triia ( h ) Ji. - 3 2*>/^> + 3 1 . 

|ft]*<-3 2*^4>+3 HCfg^^ill., U^^ttjaSMDtt 
1~MD#3{4. 09 (A) tjJ;lA' (B) tC^^-Tctdtw 

^tiw^mmm^zMmLxRs^ti^mmr\:i-t^i: 

iStS. 09 (A) tC{i»#«aig|5MD#li3j:t/lVlD# 

scnr-yyu-hrxri-yi^^-fx^^i. m9 ih) t,z 
■9--fX^ii#mg5MD#i . MD#3l;:*3^^-C{4v:? 

MD^3i,z^ttimnmzt&m^ti^^~^^ ^ y¥ 
^m^ x\mtx'hh. ii^rw'9--f-x mm t v v 

MD# liyJ;t^"MD#3i7)A-KT>i7>*{±. U^^HU 
gPM D # 2 WN- H -7 X TM^O 1 /4 i: . 
[0 0 5 51 lai 0{4. a8lC^-ri!)#«?ai«i5MD#l 

~M D # 3 cn>^-i-^ 4 y Y^Xvi -/■^cr>m^im^m 
\,z^-f mx'hh, 7-yrv-Yfu^v^tn-^^X(D 
^-^^ ^ y Y^y'vi -y ^ ^m^^xmmm.\^ti^fst£h 

[00 56] mo (p,) \,zih-tiio\,z.nmm%mif 

6 4T*>l.il§mtllgl5MD # 1 Jsil/fM D # 3 ^Ct>V^■C 

1 6iiSff • 4®3gmii^$ii-2.. -:Sr. H 



10(B) l^rN-Tcfc 0 tc. IPiiB^liC*^2 5 6t'$>l.i) . 

i'^aja5MD#2tcS5rLt{4, r^ri^-hrn.y^'tj' 

Xlf^-^"^ ^yY'^yU'y^li^ 16ffl#ff- 16ffl 
09 (B) [z^<tXo^z-?9uXx:i 
•y:?'MB{4. 1 6BS ■ 1 6B^t:'fllfi!t$il-C<.^l.. L 
tzt^-iX. IFflrafl^Sc6 4<0TyrU-bro>y^(4, 
^K¥:trKill:i5V>-c . 4B^i 0 1 ocoM^*^ttai§ii-C 
l/4-9-7'-^yr'Jy/*iff'5ri5ftTv^^, ffl^g 

mt^mhtih^^. ^-^^ ^ yY^hnwm-m 
iz-^r^yruy^^tLh, ^mm(r>^^. -^--f-x'j 

[ 0 0 5 7 ] la 1 1 {4 . mm^^mmti^. -uif\^fm 

#3lC^S-'f-^x>Jrc7)fiJiT$:^-ril-C'*)l.. 0 
1 U^^3V^•C, i!)#«i{liSI5MD#l<0^f-^X«JrSA 
1{4, *¥^ri6l-9 6 — 3 30lKHS:Wtl». mm 
ttig|5MD#2«0-9--^X'JrSA2{C(4, 7k¥:^[6l-3 
2-+3 l<7)|igB*^'fJS-C^>tll.. i)#^^tligPMD#3 
c7)-';--^x'jrSA3{C{4. 7K¥:^[6]+3 2-+9 5c7) 

mimmxi^tih. mrnnmrnmii. :.fiha> 

-^--^XUrSAl^SAS-r^TlpIl:.. -32~+3 

ix'hh, 

[00 58] ■9--f-XiJ7SAlfcJ:tXSA3{2t^V^T 
I., -9--^x'JTSA2lCfcV>-C{4. -f^xm 

m)^^z-^^^xmmm%\i!,^mom (^) j^g^^^mt. 
■t-^x'jrti. #■9•7'^?•-^x'JT (ift^eiajasicfj 

i'C/i>ti/i1?--^xur) {4«^:oTV^55^v^;'::i^>. 
3^lS]-9 6-+9 5i;'5r0. JAV^icHt^^^^coT, 
h;P^}5^^-r-?. ^ i: ifX't h . ^frt-f-x 'J TCO 

fp^mizii^^xii. mmt<mhtixi5^. 

^fffi«^ai*<lT'5:^til.. ltztf^^X.m^<'!'h)\^t/^ 
ffft-n>^«gttOSV^-9--f-x U 7 S A 2 lCt>V^T{4. 

'5:-9--^x i;7SAlt>J;t;'SA3 icfcv^T 
{ifflHSgSrff^: 0 c: i: fc: J: 0 . 7 i/-x.8gM*>':R< . ID 
^<Diz^^j:P\^^^^-fi.zni^mmzm^'<^'!' hJ\^iU 

[ 0 0 5 9 ] la 1 2«4, tmnmmmmxii\^i"mi^ 
(Bt"7f-^) com-^mmtamzm'^V'-i-x'j 
7<r>m^xi^tmx'h^. m 2tc^-rj:dtc. ni^ 

^tbgPM D # 1 tJ i l/M D # 3 01f-^X 'J 7 S A 1 
J;tA'SA335i^'ffi^1irTfflV^^,tl. ^?tijS<^aigl5MD# 
20-^-f-XU7SA2*>'«t'fflV^4.ill). iJ^^ai 
|i5M D # 1 cO-9--f-X ij 7 S A 1 {;{4, ^k^^TI*]- 6 4 

1 h;U}5?^®ffl*<SiJST -tf-^X 

';7SA3tC(4, *T:^|S]0~+6 3O»#'<^ 
^igffl*^'S'J3T^>il-l.. i)#:^ailS5MD#2c7)-!f-f-x 
U7SA2fc{4. *T*iaj-3 2~+3 l<?)ill='<.:?h 
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)i'Ummimmx i^n^ . ^ ay^-^x. u r s a i *> 

mmmi,zj&\^U(r>mmmzMLm^^-!' hj\^mtii-t 
ht:it>i,zm\<^(^tih, mmzi&\^^. ii#M{j:/h$ 

sA3izt5\^xitfKmx'h'o. mmmm^j:htLh. 

55rt3. -tf-^xurSAl. SA2t>J:tXSA3<7)iiE 

^ri^oi!)|!'<^? h/u^^Mi- 3 2-+ 3 1 T'^^o 

[00603012 I^Z^ik-tX 0 tw. ^*|t]i^)|i]Bt|c;)J^ 
too 6 1 3 01 3{±. m^<9h)Vmii!>i^^y-J^<r)m 

^im«^m^z^-tmxhi>. mi3iz)5\>^x. ij^^^:? 
ffl^^ ^ 'J 4 0 1 , Jiam^ ^ u 4 0 izmm^tiimm 

U 4 0*^4>cOffl^T-^ &tgiffrr&#BSB^^ t 'J 
4 1 J:t;f4 2 1 . #Mfflfil^^ U 4 1 Ph<7)-t-i-^ 
^>'H'>HST-:5'5rtS*^SA'77r^tU43. 4 

4t3j;lX4 5fc. #raafife^^U4 2*>4>i^lU$i^/::^f 
-^'^ >f y F ^B^T-^ ^^g*rt-r-?.^>' 7 r ^ ^ U 4 
6, 4 7}5Xlf4 8t.mmi$.^'f:V4 0f)'hmiii^ti 

i'l-fy-^yr)m^49b, A'.y7r;^^ U4 3t3j; 

t/4 ecD-M^'^mtti^tifz-^-'h'y -< y\^^mmT- 
^^^^^yr^) y^^t^^f^yr)yn^5 ot. 

•y 7 r ^ t 'J 4 4 1> J;tX4 7 (^Ijij^^^mtH^tltlT- 

^i^ff'fyro yy-t^'tr^yr)um^5 1 s-^ 

[0062] A'.y7r^t'J4 3-'4 8{S. f^MJXB#ttl 

I11K4 9*>(o(o-9-7''9-yru y^^^iutryrw- hT" 

l)ltl#^aia5MD#lfcJ;UfMD#3tc4i^>^ll>, 31 

Bii^ t 'J 4 03&»^>i5!tii$n^cry7v- hyp -y 

yyju^m Q-h'^m^^yr'i yy^titz^-i-^ 
^yY^mmf-'^\m%^^^mD^l^^■lhfl. 

^:/^yrjuW5iti^^(D^r^yy°oyi^^tifz^ 
-i-'^4y\'^mmT-:!'ii. iS^eiajsPMDtts^^ 

i/4<r>^y'-n-yrvy'fifr^j:^\ 4ffl^soifflm 

$r^-rs. ■9-7'-9-y7VHIlS85 0fcJ;lX5 l<^)1^7'■9■ 
yr';://^-^{il/4T'^5-7TtJ:<, */ifl!!C^U 



-hX'h-oXhX\i\ 

[0063] mmT—s'(7)miiii5Xx/mjhmmhfz 

Mzum®^5 5tiWiktii. mz. ico0i3ic^^ 

[0 0 64] 3Sffl^^t'J4 0*><i>{4, y:^^:x.^\y 

mx\ Tyru-h-^^v y^^mmT—i^tiimiii^ti ■ 

^ir^yr)vn^4 9\i.. ^-ihtitzmmi'—^i<z 

Wtyk^*[6]4BSi 0 1 BS^4^^S 1 /4-^7'-t 

4mm<,zmMmm(tibnmmi^mttiim 

^miffz'^i^m) imiximm^^m-^xoiz^ 
tiXi^XK. tfzmzA mmt> ^'^mM.<r> i 
T—s'^mmhmm:h-iX i j; v \v 7^^-nmzii\^ 

X4mmmiWMti^m.^tiix\iX\.\ ^:f^yr)V 
0^4 9iph(nTyrv-V'/u -y ^'ffiST-^'7&«, lb 

V)v^\i!>m.i\,z-^ttihmtm!i^ui>t\ a 

J;yM D# 3^4 ;t 'bill.. ii^^^tBSBM 

D # 1 J; l^'M D # 3 ^{i . m-ii\p\commm^4 . m 
m.ij^<^Mnw 1 6 <50r yru- «y ^'bst- 

ll)l=^tiJgPMD#2^tl. ilffim^t 
•J 4 O^^^^jS^ajSii^cB^T-^^^m^^il., 
ctO, i!l#^ail351VlD#2(c(i. 16B^- 1 6B3I0 
x^rv- bra «/^'BST-^*^*Slfi$*i^. 
[0065] T^rP- h 7 :J'H^T-^'<^^jii^ 
^^^^V^T. 014tC^-rJ;3lC. 4BSPX1~PX4 

i)^h\':><7)wmPMi^^'f^yriv\m4 9^zx ojg^ 

$tiTfcO. Uc^^'oT. »Jl^aigBMD#li3j;lA'M 
D# 3 i3t>{tl.ryTU- h^o -y ^BST-:?c7)Sa 
5I-^^W4, iJ#^aig|5MD#2tfcttl.ryrU- 
h rn .y B^T- 1 /4 ^ =5: 1. . 
C 0 0 6-6 ] #MB«^^ U 4 1 *3 J:i;'4 2 (C*^ 
{4. ltfeOB<a*aT3SS{=»ji*%^ri5^il.. J^B^ 

4 0 ^zmi^titzmm'r-^is^. mmmm 

4 1 fcj;l^'4 2^<7)tSlrt<4ff^i5^l^>,\ t/c*^-:) 
•C. #B^«^t U4 lioJ:t/4 2U4, -:^|6]1^aiJ 
HflKPt:^'^^') *-t(47WA (7-f-;PK) n=t 

[0067] Mmm^~i5ij\^^mm% ( p t^^^- ) 

co^-^. #BgB«^t 'J 4 1 tJckl/4 2C0d j1<» 
aiii7t#J!gBffi^t ';*>i90Blgx-;?*^'fflv^/i>^ 
I., 3SB^*^^:^|6l^a!lB® (Bf^^^) iO*i^. # 

mmm't 'J 4 1 j:t/4 2*<j^fflSixi>, ?j?:^[tni^}iJ 
Bm^r^L . mmm^^"^') 4 1 J;l>'4 2 

hmm^<r>\^'ftiifnmi^zT&\^tp\i. ^mmm 5 

^.ziiWm^tih, MPEG:^tctJv^TJ4. Wim- 

jSW (Se^^-^-) {4. 2tJC3i«?L-C4;i^>^i, 1 1° 
P f^f-vc7)^gl/i(4P f^^A-i: Pf^f-v 
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m'^ttifzmmmm'^')co^wmmm^mzTi<tp 

[0068] #BBSm^t U 4 1 {i. ^X:?^^^ y)i 
iJ4 3~4 5t3lS*ft$^ll., #B|i|^p(:eiJ4 2(3t3V^ 

Ttisi^. Stt^fbi^. Bffl±se:*riftitc:)i»:HST-^' 

tm^^flh. iil'^>WN'-x7r^^:y4 3-4 8{; 

^yy 0 yymi^iitT^j: d , -fy-^yrium som 

t>'5 IJi. A'-y7T^^'J4 3fcJ;l>'4 4*^<b4 6t3j; 

x/47t'i^mmT-:^timm±mmifmzi&'^xmtii^ 
^:^mmT-i'm\i^x^y^yr^j y^^m 

[0 0 69] lai 5\t. CLCOA'.y^r^^ Ufc-9-7"-9-y 

r>vmn<7^m^<r)--m^^'tmx'hh. iiii5t*>v^-c 
^r^yr)V}m\i. *^:firisi i /4 a^^-r^yr u y 

5 6 1 . SSScoai;']®^f-^^B'f^l^^iiM-ri.3i 

®-r-S.3i@a5 8 i: . Xti^-"}-^ ^ y Hn/BSr-:? 
PY (^f^JiPX) tji®S5 6-5 8coaJ:>]BST- 
;?c*f tB'r«c7)ji»35!ia2rffi Lx^f^ yrjv'^iitm 

[00 70] jlMS56~58li. 7r-;^ 

6~5 8co^r-ri>s®^^{i> fyrv-Y^u y^ii 

[0071] lai 6{C^-ri^l;. )i®a56~58*» 

-^'^fflv^-r^imms^s 0. ^7'^yy'V y^n 
f^^r^T^oT. •!^7'-tyr'jy^^$^i/v:BtgT-:5'PY 

[0072] ■^r^yrium^s ot5Xr/5 1 2:fijffl-r 

^Clfcl^iO. >'N'-y7T^^:U4 3~4 8(4-r^-C|Blt 

9<m.'ii^^A^y'^%inx.)L-^h:Lhifx%h. tan. 



#BiBm^^:U4 lfcJ;lA'4 2*>^). Si::firf6]tcBST 
-^imm^-^ilh^. ji®S5 6-5 8^A-.y7 

r^^U43-4 8^^i: t ilffl-f I. C t tiK'^ l> . 

D#3(4, mmtt,mD#2(oi/4(ommi.x-mi^ 
IX. fHi«srir{tii-s, ztiizx*). wmmtm^ 

mtm:mxm^j:m^i,z)5\^Xij. \r><r>ryrv- 

yi\'mx^^m)ith^tifxth. ttchh. mi 
7i,z^txoiz. mmmm. 7K¥:^i*]i;*>v^T4^f 

Kxmm^izfi I . mmmitit^mhtiifzmh 
1)0 >i?^m}ffmm<^'i-r-*ryruy'/i"-hi)m\>^t^ti 
xi,x\\ 

[0 0 7 3] mi8ii. mi3i,z^'mmm5 5m 
^t:ms&mz^tmxhi. iii8iii>^^-c{±. mmE 
m 5(r,ommT-:^<^mii!,izmm-t^mmm 

^x=^ A- yji^-cmff^^i^ii. ^mmm^ ^ 4 1 *3 

J:V^4 2^<0BST-:?«m{4. I t:7^A't5i:t/P 

[0 0 74] 0i8Kt5v^'c. mmmmsii. mmm 

^ ^ 4 0 pf.mmr-iS'miiit'mm^ ^ u u - f 

$WlHlS&5 5bi:. i|Bm^^U40*>^>i5!tli$fLl.® 
^T-:?*WI)B^*^'B fcr^'^-vt'$)l.*'P t':?^A' 

T'fcs^^^r^-rfi-tB/p i:3SB«i^* 'J u - mmm 

8S 5 5 b j&^/oCT)-?"^^!^-- h >y ^ T F UX A D H 

tJ!oT#B^Bm^ ^ u iznth T F wxs-^^-r I. r f 

^X4^EIS§5 5 c t . #BgB«fe^^ U 4 1 i3Xlf4 2 

(D^^-mmmmi^zj^i ^mmmmr- ^ mm^tix v ^ 

^mm5 5 c*>A>OTFUXfi^i:^^U^iS¥iJ^IlI 

4 lfcJ:t/4 2l;^UTBST-:?<7)g||i;5:tT;5:o#B| 
B8i^ ^ 'J U - F$!lffll|lISS 5 5 e fc . ^ t U itiSfiJSIlI 

mmaxr/m^mmti^^'y 7 r ^ t u u- f$ijiip 

liISS5 5f ^-iro. 

[0075] :L<ommm^j:hi=>mmmmt°^^^ 

Lx\i^^^T^-jy\>zmm.^tih. Pb-^f-A-o^ 
lc{4. r F WX^HIK 5 5 c {4 . 2 rxTy^mmm ^ 
U 4 1 *> J: 1^4 2 {c^^ L , 3KB^^ ^ U U - F$iJ(WllIK 
SShij^t^H-thflh^yTV-hl^U'j^TYVXK 

DS:4"l:^rF^'X i: tr•9--^xyT^^^tr 
l. t f i^x ^^m-^ . #MBii^ ^ 'J U - FSIJPIHIS& 

5 5e{i. Cl«0TFW'X4fltll]»5 5c3&>/?,4x<9nS 
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7 H IxXifiStHISg 5 5c WzT Vl^XimiZ 

[00 7 61 p<t'JSi£^J^lHlSS5 5d{i. MPEG:^ 

^ (7) f ^^i-^yjv-rmzis V ^x'mmtmtmm 

mm I . #BgM^^ t U 4 1 i3 J:t^"4 2 (OV ^-fiilzmm 

-r G b p i^osffinsif ^^;b-r . 

[ 0 0 7 7 ] la 1 9 (i. ^mmm^ =t u cotsjrtHSr- 

9im«&mz^tmx'hi, mi9i,zt5\^x. mmm 

2. B3. 04. -PS, -com^x-m^m-^tii. 

mmmzmmmr-:$'i{>mt^'j(^mti^h o , -eo 

iziiuxmmmz^i-xoiz. h°^^-vi 1. P2. B 

1. B2. P3. B3. B4. -criiy-yyXX'^^it 

« (Bt^^Y) <7ymz. i^iaww^tr^'f-^' ( 1 1 

';4 1 ioJ;V4 2m. 3SSt=. ®ffllf-^*^m§n 
I). I fi?^^ I l<7)i^iK?-^^k(i$^i^v\ -e 
coHmT-^'*^ #MliMp<^:'J 1(41) ic^SiW^ii 

1) . SEV^T. Ptr^'^A'P2*i#BW«^^U2 (4 

2) {^ISIrtStll.. <^i:i^t% Btr^>-vBlt3j:i;fB2 

fflfi^^^ U 1(41) tCifSlft$ill.ffi^T-:?Offi®*^' 

nw^\izm.\^^mmm:h o . 'j 2 ( 4 

2) tciSft^Sixi.H^P2*^ B#^wc^v^:^6oiiiM-C' 
^\'e>2a^Vi^im><zii\^X\i.. # 
BSii#P<^ 'J 2(42) (;tgs^$^il) P fi?^^ p 2** 

ff^riony::#»SH^^t'JH{i:, 2ocOjSigg-ri.B 

7t*^. 20(7)#BgH«$:^fiictf^f^. *(2Sa*^'fr^i? 

[00 78] v\i^'ir^(r>^^\m^zii\^x\,i. mzn 
mtsih%mm:^'^')\zim^tifimmm:. mm 

\^XVi^\WW£hlxh. \^fdf-iX^iih(r)>m 



[0079] 7H^X4jS[B]|?&5 5c14. B/PfiJ^HI 

AD +(-96, -32), AD +(-32. -3 
2). AD +(32, -32) $:5tll7 FL-;?>i: LT. 

)ii<X7t ):.x.\fti^y9'k^\ytrY\yx^mx.x^- 

<0#BgB«^^U*^T:?-t^$ixS) . Bbr^'^ 
■^-O^lZti. rh'P;^4fig[s]S85 5c{4. Tb'lx>?.A 
D+(-64. -32) jDj;t>'AD+ (0. -3 2) 

^ , ^amr- ^ tsirt-r 2.#BSH«^ ^ 'J ^^^^ l± 

Utc^LTti. TFUXAD+ (-32, -32) 5:4 
fig-ri)« C:>It\ THl^XADti. ry^V-hT'D-/ 
i5'4"D;±(-r=5r;b*>SgA (0, 0 ) ^^f. Udf-> 
X. #BSB«^^ y4 lt3j;l^4 2j&^T^-bX$^l|.. 
[0080]^N'-y7r^t'jy-H$iJfflllHl8855f{4. 
;><^ ';^*'JSIsIS&5 5 dcotiJ:'jfi-vtf^-5T. ^N'-/7 

r^^mimmmz-miti. muKmmu'i^izmm- 

[0081] m±cOJ: a ::<7)I^BB<^lllii<^)J^BI2 {2 

[^f-mmi^X'h h (^•h-^--Hi5^=fmmm.'h s <^mz]^ 
tx^L. i)--^m^mM^:^mmiBi(r>m.^z]& 
txm^mx\^htz^. m'm\.z^ 

^•fh:itti^X'^i>, 

[0082] [mmmm3 ] 112 0(4. ^cr^%m<^m 
mmm3^zmom^'<^9 h;i^«ia3sao-9--f-xyr 
mmxi^-tmx'hh. ^(Dmm(^Bm3<.zii\^x 
m%^9V)vm!.mm.tLx. 08t3^t«)#'^^ 
h)vm,mmtmk. s-^mtm^m^^i. md 

M D # 1 -M D # ICfi] it iijixl, -9--^X 'J rcO-^-f X 

imr>mm<mm2tm^j:h> 3|s^sftoJg.®3^3^3v^T 

i!l#1^tBa5MD# l4^J;l/fMD#3-?■^l'e■^^^0lll■ 
c7)^f-^xlJr(4, 7k¥:^ffii- 1 6~+ 1 5hXUmM. 
1 6-+ 1 5c7)|EH$:^tS, i)^^aigPMD# 

2tctJv^T{4. iii^r-9--f-xyrsA2{4, 

6 4~+ 6 3*3 J:l/SE:^riaj- 3 1 -+ 3 1 (OliH$r^r 

[0083] Z(7)mmmm3izii\^xi>, mmm^ 
MD#i*jj:i>'MD#3{4, -enm, ryru-hy 

D>y^'*il 6Blg1t- 4BI^I^-9->fXS:^rLTt5'9. 

SmgPMD#2tfcV^-Ci. f-yrU-hT'n-y^cT) 

■9--fX{4, i6M«f7- lemmnx'h'o. mmi,zn 
mLxmrnra-^^tuMm^tih, ttzt/'-ox. lem 
m- 1 6mmmmm-tmmm'S:3mmi>zm 
m-t^m^izit^x. j\-\^^xTii}K mt^tnm 

D#lt3j;lA'MD#3-e:h.-?-'n{4. 1^1/4 t^j:i>, 

[ 0 0 84 ] 02 mmmi)K -irfjf^fmwL 
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f-xursAi{:{i. 7j<T:^riti]-9 6 — 9ehJ:r/m 
mjo\^- 1 6-+ 1 5(^mii)WMx^tih. m^mta 

g|5MD#2<7)-t;--^X'JrSA2W4, *¥:^(6]-64 
~+ 6 3*5 J:lXSl£:^|6|- 3 2-+ 3 1 iOKffl^^'HiT 
htl. i)#«ltBgf5MD#3i^-<f-f-X»JrSA3fctt. 
*¥:^|6l+6 4~+9 5*>J:l/'Sl£:^ri*]-l 6^+1 5 

# 3 llSiliT ^>ai.-^-^x 'J 7141:^ 

[0 0 85] ;c7)S2 H2S^-rJ;3'5:-9--^xur&ffl 
\i^fzm'k. tt^'Dj^C (0,0) ^■^''ll^iiLT. JEv^iEHi: 

^j:htiXhX^\ 

c 0 0 8 6 ] 02 2(4. MM.mmmi}\^^mmmm 
•&<o-9--^x ij T<^mi^tmx'hh , la 2 2 i,zhu 

X. i)#ma5MD#lC7)-9--^X';rSAl{Z(4, 

^1i\^-3 2 3 1 tiXV^mWjl^- 1 6-+ 1 5c7) 

miim'^Xhil. lll^1^tiigPMD#3c7)-9--f-X'J7 
SA3{d4. *¥^ri*il0~3 lt5J:t/fSit:&l6l-l 6~ 

+ 1 5<r)mmi^wmxhtLi> zti(^<^^-^3:*jTs 
Aifcj:tfSA3{4, y]y-i.mm<7)m\\ ■tts:h-hm 
t<r»h^\^'mmznLxm^hixh, -15. ^-^ 

X'J7SA2lC*^LT{4. *¥:^rr6l-6 4~+6 3i)J; 

i/SE:tri6]- 3 2 ~+ 3 1 c7)®ffl**S'jaT ^>n. 7 

ASgif cD;iv^#BSBiJti^ttl.-9--^x 'J 7A^'^S$ix 

:*;^^-9--f-x»J7^iSS-ri., ifLtciO, JS^W^r 

[0087] -tf-f-XU 7*W:fr[6]- 3 2-+ 3 1 tJ 
J;t/fSi::^|6]- 3 2~+3 1 (Oift^l^ajgp^ 30fijfflf 
^^iZit^X. ^N-K'^x74Sr, tJ{ari/2fcfig{ 

-ri) ^ t *^'-c'i= . m txmmmij himt^ ; t px^ 
mi^zii. misi^z^m^tmm^mmiz 

b¥X^h, mz. ■9--f-x'J70-9-^X3{)mS/ci6 
13. 7 H ]y:^m,mizm^^T H 

[0 088] 02 3{4. mmwiz-ttixiT]^]^^^ 

fiSllIffi5 5c<01O(7)'9--f-X'J7 (lll#«?aig|5) 
f 1.7 H lx;^S:^4f Sa54i-com^«ilBSWt3S^1-|lT' 
ll2 3(lt>V^T. 7Fl/^^lfiI5§5 5c{4, x 
y7V-h7P-y^'7HU^AD5rS{t. tT^^A-i^tt 
*^<i^B/PlCt^-5-C7 K U;^$:lt»-r«.7 HPXH- 



hm^^yhTy nm^zWi'^x:^ ^ y hijf^^ff^ d 

;<?'!^y^5 5cc$r-ttf, vKOX?'^^:? 5 5 c ctzt. 
7Hk;^lt^III«S5 5 c a*>4>i07Hk;^*f*3Jfflift^$ 
fll., ;^'>>':?5 5cb*><i>Y7b'I/-X*iJtt:'3$il. 
'>y^5 5ccA><i>X7HWX*S4fi)c^iXl., ;OY7 

ti\ TiiW-iii^mmiiLm^znmt^. 

[0089] t^^A'!mttg^^B/P{4. *>f^Bm 

B f ^ ^ ^ T' $> ^ m» P b° ^' ^ t' J> I, CT) ^ ^-f . 
7 H U>^im|n]i?| 5 5 c a 13 J; 0 . 5fe5|7 H U-A^^^ 

mm^ti. d:^^x^-i-^ ^ y\i^mmzmmifz^ 
Mtr<x<^\<0'f-i-^ < yv^(7)mmT-^ifiutii,^ix 

[0090] :icDmm<Dmm3izii\^x. m^mmm 

D # 1 i5 J; t/M D # 3 (CioV ^-C. 'mmm^j:htlX h 

x<. ttzmmm (±mm) ti(mhtixtx\>\ * 

¥, mm^m'7^rjray'^lz-^uxco^^X'$>l. 

mmth^bpx^. mmmmt^^i>zii. 

^yr)vmk5 o*3J:t/f 5 1 ^wmth. ^U%<ry^ 

»S«^ai95MD#ltJj:t/MD#3c7)|F<ii^(4, 3 

2x32 = 964t'J)0. -:friI#^^?ttJ^5MD#2c7)IF 
iijS{4, 1 28 • 64 = 8 19 2t'J>l.. »)#1^ai^M 
D#2C0i¥fi^C0^{4, i)l^i^tiJl[PIVID#lfcJ;l/MD 

#3co-eii<08fgfc^O. fF0ffimai-9-'f^';P*^!ft#«l 

tBg|5MD# lfcJ;i;fMD# 3<7)W3it^T:a<^l., 
^<7)%^, i)^^^ti;lEI5MD#lt3j;l/MD#3tOS)#if 
&S!C*^\ l!)#^tiJg|5MD#2c7)'e^I(^l/8t=<KM$n 
Ttiv^ (ffl^§g*%=5ri5n5J^^$4>(ciftf^)^«(4 

[009 1 ] m±«0 J: d (C, i05%BJc7)^tfic7))g^3 
•9--^xy7-^-<X<7)M=5rl.i)#^a3g|55-^^ 

[0092] ] @ 2 4 (4. Z om^<^% 

mmm^^zmm%'<^^ y)vmmwn^mmL-k 
mm,z9h-tmr:h s , la 2 4 t3t>v . i)# 

«iaillSl{4. 2ocO»)#^mgi5MD#AfcJ:t/fMD# 
Bi:. >nil/b<7)«)#^aig|5MD#At>J;t/^MD#B*><i. 
c0^ai*gSRMAJoJ;U'RMBlCt^^-?-CSi^iJ#'<:? h 
;HP8F R M JM^aSF M D # 

t?. ift#t^aja5MD#At4fpfilliii^jRj5^6 4-C'S>'5. H 
:^-9-~^x'J7i: tt, 7k¥:frl6]- 1 2 8~+ 1 2 7*5 
J;l^SiI:^[6]-4 8~+4 7c7)|iH5:^r-r-l.. 
[0 09 3] i)#«JJi!gPMD#B{4. IPiia^|IC*U 2 



+ 4 TtJit/Sli- 1 6-+ 1 5c7)Kffl5:^|-ri.. 
[0094] 12 5{S, il2 4t;^t-i)#^^lligPMD# 

A<r)mmm^mz^tm'c%i. fFffHs^*^'6 4t' 

4M^?ii- 1 eB^fifcOryrk-hru-y^^C 

ff)m%mzi5\.^X\t. ^^7'P-fe-tMPEL0~PEL 

n-feHff ij PEL0-PEL3 ^tl^tl^znm Lt 
ilS^N' -y7rDL0-DL3 trnW-^tlh . gSTo-fe 
-9-^JPEL0~PEL3e7)#/?lctJV^T{i. 1 6HStC 

>'N'-y7rDL0~DL3-?-ilW3t>V^T{i. 9 6B^ 
[0 0 9 5] i)#^^h;l-^liJg|5MD#B{i. fFWBS 

iS[*n 2 8t'*)0> sH^^j ■ 1 6mwfi\,zim^fih 
mm^mo. ^mt^\my^^t^^t. 1212 etc 

-ec^MBSm^-^-fct 0 tl, 8<@c7)^Sra-b-9-?i] P E 
LO-PELTi:. gSro-b-^^iJPE LO~PE L 7 
iZji^JEL-CffiB^tll) 8 jic7)gjiyN'.y 7 r D L O-D L 
7S:-^0. g^ra-l:-9-^JPEL0~PEL7'?-n-e:fl 

•y 7 r D L 0'~ D L 7 -eix-f ^It^ti . 3 2 B^OlT-f- 

'^'fyb'^BST-^'d^fSiftsn-i., .r^Kcjio. m. 

-H^- 1 6~+ 1 5c7)|ilBiOfil^$r. >f y 

[00 96] 112 5ioJ;l/ll2 6lc^-rid{c. 
tBSPM D # A i: »)#«!aja5M D # BiO^N- H'^ X T* 

[ 0 0 9 7 ] 112 7{i, Zcr)^B^cr)mmcomm4iZt5{1- 

im mmizMt^^-i-:'^ rcowv^x ^^-trnx- 

1 2 8-+ 1 2 7fccklA'SE:^[6]-4 8-+4 

7<r>mmmi'^x(>tii,, -n. «)#^ajgPMD#B^ 

if-f-X'jrSABtlJ^LTti, *¥:6"[6]-4 8~+4 
7fcJ:t/aE:^f6)- 1 6~H- 1 5<7)iEffl*''SlJST'^>iX 

v\ -ttchh^mmzm^ummm^mv^x^^ti. 
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%^m)^ZT&^^^?mmm%xi^tih. mm!,m 

^T'S^*)i^, -:^SjS1^tllgi5MD#Btci3i,^T{i. -f^T 

[ 0 0 9 8 1 s 2 8(i:. nmm-im^^i'mm^ 

( P e^' ^ r ) (^J^-^O^f-f-x 'J 7(7)111^ T 

X'hh. ^c7)-:^r&]i^ilB^tfcv^Ti2oiOi)#^ 
aiggMD#Ai5j;iXMD#B*«fflv^/^iil>. ^C^iL. 
tii-yrV-VVu >y :7C0»iiRR*»4){aH'^:J' 
( i , j ) -Wzm^'b^t UT-9--^x<JT*^^ 
t/^*^oT, il§1^aigPMD#Ai7)Hf-fxU 
TSAA{i. 7K^:6-|fi]-12 8-i~+12 7-i. U 
ctt/aS:^l*]-48- j~+4 7-jC0|gfflt^|), - 
:firil#«iaiSI5MD#B(OHf-f-XU7SAB{i. 
[61-4 8- i~+47 - i . Sa:^!^*]- 1 6 - j ~+ 1 
5-j^=5r'l.. ^<7)-:fr:^|n]i^i|Bmi3MtTt. -t- 
^XUrSAAT'{ifflji;^l^*«tT^i?:h., if-^X'J7S 

A B iCOV (±^^^*mi5a I. « 
[0099] c:(0-:^^ri6ii^jiB<ic7)-i?--^x u 7«4' 

( i , j ) {i. iii'^^ vivcr>wm.\<zmtxmti^^ 
^i^tih. mmmm'^my^'ommT<7>xo\,zLx 

[ 0 1 0 0 ] If-^X 'J 7S AAtJit^S A B^ifi^O 

^omm. •f^^hh^-^x.vrsABHzi5\^xm^ 
m!MUD^Amt<9Yivim!,uz^^. ±m. 
i:mmtm:isi>yi d # B<Di§i)m^^:^m^zmw, 

[0101] m:'0^h^J:^^mii}^hm%}Si\mmDt 

Atm^K'!^ V)vm]^Lfz^ , ^(Tym^^mmt 
m.w^MD^BMmmmzn'^x . x'oimw.m 
v^7■^•y^^^g^■rl.«)#'<i?^;^&s^Rf I.. ^<^m 

LX. \:Xr(niio^j:ii,ifim\^hm. 

[0102] f {MAD (1) . MAD (2) } =a • 
MAD ( 1 ) -MAD ( 2) +b 
iCl-C'. MAD ( 1 ) {i»§^ttlgl5MD#AO^iifi. 

MAD (2) \m^^\mm^^^mmm.. a. b{i 

i)#i^aigi5MD#Afcj;txMD#B{i, mmwmm^m 
ti:htz^. 'm^^,zii'oms.mnxmmcr>-i£m^^ 
mmwmmmmznt\.z-fh) . m.^i.z 
J:05^•7^r•y^s:j§^ts. ^<nfmfti^i!L<^^. m% 
^^uuD^Acomt'^^ V)V(nmmm.if±%\^^fz)^. 
»#itiiigi5MD#Bcot&#'<^' viv^mm-h. mm 
*^'mco%&(c{4, m^^\my[D^Ati^hcr>mt^9h 
)vmmm.m-^^\^tzih. im^tm<. m^mmw. 

[0103] i-:><^mt^\minmti>m^^z\t^ 
X. mt<^ vmm%mtz\immm^±mz^m 

thZtm'^^, i-^j:hh. «)#^tUa5MD#Bi:ln| 
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[ 0 1 0 4 ] 02 9ii. z(r)wn<^mkmm4t,zm 
<r)m&^wi^mz^.tmxhi. ia2 9{;*3v^-c. mi 
n-^mm^^nt» z<om2 9i,z^tm^<'!^hJvm 

T 2oc7)S)#1taig!5MD# AJoit^fMD ttB^i^ffbiX 

X\^htzib. j^tx. ^mmi^^'tv^ \\.znL2r)<n 
A'.y 7 r^^ 'J 6 24o J:tA'6 3*^m<^>n. #MB«P< 
* U 4 2 1 2 OCO A' >y 7 r t U 6 4 J: 6 5 *^ 
|g{t^>iiS. A'.y7r^t U 6 2*3j;lX6 4*^^5S!ai$ 
ii^cr-^iS^^y^f y7VHflIS§6 6 tT»j#1tttJgl5 
MD#A'\4;t^>iil>. A'.y7r^^ 6 3fc<];tA'6 5 
*>^,gEai$iX^^T-:J'{i, i&#«iaig|5MD#BA.-^;t^> 

[0 1 0 5] ^/c. m^m&UMmkmmmmwi? 
6AXM. ttzmtm!My^T)th<7)nmmmmn 

o y^^^:^^1^mzti\,^x'fy'>f■yrv v^-thtz^sb. 

t 'J 4 0 *»<^(50B^T-^ 5r7K¥:fi'[S]liS(3-9 
V^■C•^f7'1^y7•;^•rl.^f7'•^fy77KHli^§6 0i>J;V6 1 

-^-y-y- i/r 'J y ^^Srff ^-p •Ciftl' «il±iSI5M D # B/\-9-7' 

•g>o -t 7'tfy remiss 6 iti. ■9-7'"^fy7VHs]l?&6 o*> 
(biOH«f-^$:^(t. *¥:^[6]l3S<i>tl/2Wt^ 
•fyr'jy^^s-ff^oT, -r7'-9-y7*;u$<i7tTy7V 

[0106] ■t?--f-x'J rcOiiJ^T;{D J;U'-9--f-> -f > 

t 'J 4 1 ^ fv:{±4 2 ^ y K 

p<*U6 2fcJ:l/6 33&«ffifflSil. A'.y7r^^U62 
-f y K'>B^T-^*^-9-7'-9-y7VHfllK 
6 6^;J;'97K¥:^r(6]^;ioV^T■9-y■^fy7V^$:^^•C. ifflfil 
^*^'ii)g'^ala5MD#A^^t5V^T^T=5:i?i^l., a' 



«y 7 r ^ ^ 'J 6 3 *^ f>Mai $ ^ y K '^B^ 

[0107] MmmK Mij\^^mmm<7)}: # . mm 
u 4 1 mmmiiz)&\,^ij(o0mmmmmtix\.'^ 

A'.y7r^^:U6 3t3j;t/64*5fieffl$ixl.. 

•t^;b*>A'.y 7 r;<^: U 6 3 S::)>LTB#^Wl:jfiV'>:^rc7) 

mi}m^j:i)fL. -um^m^zm^ucommMm-i^ 
A- .y 7 r ^ ^ 'J 6 4 hxr/^y'fyrimm 6 6$- 

[0 108] 03Ois. m2 9i,z^tmm^mocom 
^immz9rrrmx'$>h. m3 Qi,zh\>^xmwmm 
on. \:^^i-^^'yiri>zmixim)$hMmm?(=f:'j 

mmi.oht, mmm^^titzm^ '^^^'hii'Mvm 

}V) tfzitm.<nyf9^^\,zhtz'^x^\'r. :itih<m 

^dk^-fh ^'mmm%mm 0 c t t°^^-v!ftttt^ 

^yrv- h T'o >y r H w;^ A D t •t^'t^ias^HK 

X. m^^tifz^-i'3i^)r\,zn'tt7Yvx^^-t 
i.rH^x4«[sii?S7 0dfc. ry'-K^yp- y7Ti/y 
;^offiHtaf-5T#MBm^t 'J4 it>c):lA'4 2iO<.^-m 

-ri.^* U3Ii5fJSIaISS70et, 7Hl/a4fi!cll]JS7 
0 b *>^>(0r F t 'J S)fi^P'J^[aItf&7 0 e C7)tii:^)ft 
-ttCt^!-?-C#B^^^^'J4 lfcJ;lK'4 2{C*ftrH^ 

'J- H$ijffliiiiK7 0 f i: , 0 e<7) 

^JS^*tg^fi^t=tM-5TA-.y 7 r 'J 
tt-fktl. A' 7 7 T^^ 'J 'J - F$ilffll0S§7 0 g $r#tf , 
[0109] 4iC^ffimS(sIgS7 0 c tt. fztUi. m 

:icr)m%^zii\^x . ?i\m.<^m%^^ 7 i\^ttz{m 
^coe^^-viifcttssi^^^' vMznL. nmy 
rv- Y 7u y 9 ttz^mm^h c^fsmzmtxmm 
m^tm^ihixx. "^mm^-^ibh^itifi'^^shtixii 

[0 110] TYvxmmm od\i. ^mm^t^) 

U - h'SiJfflllllK 7 0 b fe^T-S r H A D i 

t), -^--^xUTiOtti'Dfia (a. b) ^rjRJi^). 4"C^{2 
S??i^IslK7 0 c*^^>c7)4"D{4S { i , j ) 
m^Otf-f-x'J 7c04"i:>{2M ( a - i . b - j ) Sra 
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x^m^ 7 0 d (4 . t'^^^ r^mm^^m^ b/p 
mamm I . mzmm^ =tvv- mmm^ ? o b 

f-x y 7 S A At, J: tXS A B ic^fri. T H l^X$r±^t 
I.. 

[ 0 1 1 1 ] ;><=t*jm&immm o e a. ^commio 

^ 'J 4 1 J: 1X4 2 CO V ^-fWc 7 WASgMc^M 

t u 'J - K$ij^?iHigs7 0 f {4. tfz\i°^ ^^m.m^-m 

6 2-6 5$:vStt{b-ri., 

[0112] mollis omw^mz^jktmmmm 
i-iikizx<o. nmmmxiji^'fmmm^^iz 

(4. 2o(0#81B«i^^U4 lfcJ:t/f4 25:fiJfflL, 

^l^^*<-:^:^l^i]^iJBm^0Ji^^:{4. #BSffl^^ t 'j 

4 lt3it/4 20-:^m$:fflV\ A-7 7r^^ 'J 6 2 

tfzws^^-!' hivrntam^miamD^Aisxr/MD 

[ 0 1 1 3 ] 03 1 {4, m2 4izyr;tmmm^mzuF 
MDi^commmti^mz^tmx'm. msnza^^ 

h<m^'<'^h)UMWlifi. -"f-^xUrSABF^KC^ 

g|IIVID#AfcJ;t/MD#B«^A>C7)fF0jiMAD ( 1 ) t3 

itxMAD (2) tc^tMaic7)m^<7)?im^ff=srv\ ^ 
^im^*c7)^^■t2:^^■r^i^5:t^l:>3t--l.^g^IlK8 2 fc . 

t^ANDmmst. ANDm8 3-(7)ii!,timm 
uKfucot^mmixm^^::^ hfmv 1 immz^i 

y-hm^SAb. AND[BIS&8 30iU:)3fi-^**LU'< 

;uco i: # #31 LT ii ^ b ;nvi V 2 ^ jiiS $ -tt S 
Mfl]5§8 5^-§rtf« ^^•-Ms]S§84joJ;lX8 5(4. #S! 

[0114] mmmzm^8 1 14, wt'^:? h;nvi v 1 

ti^^~^x>jTSABcr>9Ymzhm'^t'Zlt, " 1 " 

mm'^%<^^iz\i. "1" m^i^:n 



7K¥^^HtJJ:tXSitJS^V5r, Hf-f-x'jrSABco 
*¥^r|pl1t^i3j:l^Sa:^l6jj«^i:itl5!L, -?-<7)Jtl^ 

mzm.->x. mt'^^YfvuvitK -f-f-xursA 
{4. mz. mmmmmm,iiz%->xms.v^ts:\.\ 

[0 115] ANDlHlS§8 3i4. ^^^JSHIS&S 1 iock 
t>miniiS8 2*^/^><0fi#*^!:tl3HU^;W "1" tfOt 

si8 4*>'^ji-ri.c7)(4. »)§i^aja5MD#A*^i^aiL/:: 

m^^'^ h/HVIV 1 ;6^'-»?--f-X U r S A BCOi'SgPtlJ, 0 

Y)VFuw tLX)i:>-n^tih . 

[0116] ^coii3 1 liZ^T^-tmmiK mmmz^^ 

tim%'<^9Y)v<D^:t]^^'j[znLxmifhtih. 7 

[0117] v)±<r>ii 0 z<7)wmmm<mmA ^z 
^m. Mmmznixmrn^fih^^-rnnmnxifyv 
-•ummm\.zmtxmmmzm%^\mim'^Lx^- 
.^:s^^}r^m^xx\^htzib. mmmzmt"^^ 

[0 1 1 8] iL^^, ■^^-f•x'Jrc7)If'l:^^$:Sg^7){aE 

ti^h-fhMx\^hfzi^. mm^mm-ii\^^z^mLx 
^<^-mi)^hi^Mzm<^^^zii\^x. nm^ 

[0119] immmm5 ] 03 2{4, cicoigB^oii 

^. I12 4tc^-rte*^'fflv^^>iis*^ c:co|ll3 2lc^ 

•rmt-i3V^T(4, i)#il^aiSI5MD#AtC^LTi'JiT 
^>til)-9--^xUTSAA04"D{iS36«. (0. 
0 ) t>t,-ftltzm ( i a . j a ) ^ fcift 

#1^|llg|5MD#Bl:SiJST ibiX^-i^-f-xy TSABCO 
4"i:^fiM*^'KajS (0,0) *><i>M=5rl.aa ( i b , j 
b) tci^$iil., MIX. -t-f-x>jrSAAt3j:tX 
SAB<04''tH2a ( i a., j a ) t>J:lX ( i b, j b ) 

(4, K\^zmts:hm.\>zm.^fit, mmmm2A 
\<zmtm^tntx'hh. ;^-^-^x'jrsAAt3j; 

tA'SABcOff'DfiaSrav^CM^/^-tt^^tCctO. 2 

:L^)TSABrMt^^. -kw<r>m^\.z. mmmmts: 
om%mMv>tAmm^th^k\,zi.^. mm 
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[0120103 3ji, :i(r>^n(Dmi<mm5i,zm 

7 \']yx^f^ucommwmm^z^^tm'Qh^, n 3 3 

ICiSV^T, TYUX±m^{i^ ij^mg|5MD#A*><i> 

S A A {cM-ri. 4"C^{ia€:^Sf I. S A Affl4"Dfi[S?^ 
^01^7 Ocai:, »#^JUgPMD#BA^ib<7)«}^<^ 

h;HW V B ^IKtJccoe^'f-A' i/Jil^fOr :^7-I^- h 

r s A B (cM-r ^j'^fig^^^s-ri. s a Bffl4"ii^fiM 
;^^iiiss7 0 c b i: , SI3 0 ^z^-tmmm^^ U 'J - H 

$IPIS1SS7 0 b*»4>«0f yri^- h7'a •/ KWXA 

D i: s A Affl(t"i:^{aM^sini?&7 0 c a^^/bo^^-n^iaM 

-WfSttwt^o-C. Hf-f-XUTSAAicm-l.lf-f-X 

u riiiif - ^ & m^-ri. r H i^x s A Affl 

h'P;?.ADi:SAB ffltt"i:^SSt5SllI» 7 0 c b *> O 

'p'm.m.mik ictJ!-5T-9--^x u r s a b ici^-t & r 

H IxX ?:4B!t-r S A Bfflr K l/;^^lflISS 7 0 d b fc 

b•^f-^^#tt^§^^^i■^B/p t ^^-AggitcT)^®^^; 
tfi-^ F/N icia^ o "C s A Afflr F u^^niss 7 0 

b atJ ir/S ABfflr h'l^X4^11IgS7 0 b b*><i,^r 

ffimaSW^^^: U U - b'$)JjJP[Hl8§7 0 f ^-^O, 
[01211 S AAffl4"C^fi[S^^[fiISS7 0 c afc iU' 
SABffltt"i:v12E^^llI8S7 0cb{i. tz>iV,t^iX^ 

mgi5M D # Afc it/M D # B *^ ^>iS[fjCiO fi? ^ 

MSr^^-rS. ClOJi^. looe^'^-vl*Il3*3V^T. 

^ i) # M D # A *3 J; M D # B /i> <7)»j ^ < 

^h;HifgMVAt3j:l>'MVB$:^{tT. COOTSS 

[0 1221 2'9o4''i:^{iS?^^inis&^^ttT, -t-f- 
y K '^fflST-^fflor h' i^^^^fi. ^ t J; 0 . 

t&#^aiSPM D # AtJ ckt/M D # BC0-9--^X ij T<^pf 

WcJf?tT-9--^xUr^iS«-t'§.i.!:3&>'-C^> 

[ 0 1 2 3 1 ^t5. WimW^^Zii\^X\t. -^f-f-X 
y r S A AiJ ctl/ S A B *\ HcM=5r •i.#B§li«l^{3 



i>x<. ttim^zm^j:'yxhx\>\ 

[01241 [mm<7)mm6 1 113 4(i, :imm(^m 

mmmeiz^ a ^-^x y 7^7)si]st ^^strnx-h 

cc7)ll3 4lcs^l-»zfcv^T(i. iJ#<^F;w^ 

g|5MD#A*5j:UfMD#B*tfflV^<i>fll.. i^lA>«0«|^ 

^tiigPM D#Afcj;l^'MD#B (0-^-f-X y T S A A t> 
J;{/SABco-^^X{i5vM3M=3:S. -:^l^i]i^jifflm 
(r)^\,z\i^ •t-^xyrsAAt5j;t/SAB£^4fi:\^ 

Srits^ (0. 0) iciss-ri.. 3i^, %wm,zm% 

^mtfL. ClOKa^ (0. 0) «Oj£m;fcV^Ti)l='<. 
^ilKHF - code c7)i§^ffi^yjN$ < -r S C i; 

T#l>, c:::t\ "filSEHF-c ode{4, mpeg:^ 

TSAAtJit/S ABOttJ/t^jiS&ltSj^C ( 0 , 0) IZM 

^•fh ^bi^zX*). ^f-^x y rcTf^'t-^i^-tltz 

[ 0 1 2 5 1 ^*3, mij\^mmwiiznix i . $ ^.t; 

Pimfc. -^--f-xUTiOttJ/ts^^^lHl-t^ix-CtiV^. 

tfz. W:\^fmmmz-^^,^x\i. -t-f-xyr^ix-f 

m^tixijXw ^ (Dmmmm 6 <7)^>:«f)c7)$ijpiiiff5 
it. mz^(ommcmm4i,zt5\^x. f^'t-'Um^m 
t-^cTytp'mmmm^ ( o . o > tcs^-r a c: t ic; j: 

[01261 ii)±<7)x 0 iz. z<7)WMcommmm6{z 
^uf. -irfj\^i'mmmiziiii'h2-ycr,^-i-xvT 
<^^'C^^^Mm^izB.^bx\>^it:iif). m^com^^h 

[01271 \.mm<r>mm7 ] us sa. ;i(^mcom 
mcommi i^zmf^^-^x y tc7)Sijst StUib&wic* 

■tmx'hi. z<r)m3 5iZ7fii-mmzii\,^xii. M^m 
m^^-Wji^'frnmrnco^^. ^-^x. y r s a a*, j; 

y^SABcOtf^C^fiM ( i a, j a) ( i b. j 

b) {4sv^icM^<i,$^is. c:n{4, %(7)mm<mm5 

>inmX'hi>. :L<7^t%. ttz'^-t^^ ( i a. j a) t3 

J:t>' ( i b . j b ) co-:^r&*SA (0,0) ^zm^-f 
fztUi. ^'bM. ( i b , j b ) S-ES^ (0. 

0) fcis^t/iJ^. mm±wm--yiHzmiL. 
-^-^ifimM,i^'L^\.zm<mmznLx. ^mi.zm^K 

[01281 ^(r>mm(ni^mi\<zii\\x. nm^mm 
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X 0 i,zm^tti!}Hz-^\>^ximMX'hi,. mtchmms 

[0 129] Z<7)m3 5l,Z5nt'>r-WJ7<7)WmX(7) 
tlibli. m3 3^Z^-tTV]yXm.^commzi5\<^X. 
SAAffl4"D{aa;^^[HlSS7 0 c afcJ;lA'SABffl(t'>D 

&mmm 0 c h<r)-'1f^K ^(Of^mm^MM^ 

(0,0) m^mz^^tmmm^htii t x 
v\ Z(r)m3 5^z^'tmmzi5\^x. 

% tX . -^--f-x 'J 7 S A At, J;tA' S A B04«'Dfi 
1( i a . j a ) ctU' ( i b . j b ) (^-UtiK m% 

mtx^^ (0.0) tciss^ni., 4"i:^;±^ ( i 

a, j a ) (0.0) tliSS^ill,^. Bffi 

10 13 0] -Uco^-^x U rc04"i:^jii$:m^lciS 

I.. 

[01313 mmmms ] 03 eti. ^io^a^co^ 
mmmsizmm^^i!' h/u^i^m^mm^mm 
i^z^tmxh^. m36izni^x. w^'^^h/p^tti^ 

20i^il#t^tlia5SMD#CiDj:t>'SMD#D 
^:il<^COij#^ttia5MD#Ct3j;tA'MD#D<7)m 

[0 1 3 23 »J§^tUg|5MD#C(±, SScffiJtt'KI'^ 
- 6 4 6 0 si::^r(fi] - 3 2 ~+ 3 1 cO^fflT'S) I. . 

iPiiii^ScJS 6 4 BST'ft 0 . r yr I/- h 7 

10 1 3 3] m^mtamD^Dii. ^mm^ (^^-■7 
'^;p*iig) x-m^'^^' hfmta^md . ^m^m 

-f-xUTJi. *¥:6-[fiI-4~+3fcJ:t^Si::S-[6l-2 
1 <7)mX'h h . IFfiliBmi 1 2 SMST'ft 0 , 
smmn • 1 6MSffOir>f XSrryr l^- VlTu .y 

[0 134] ^<Dm3 6\,z^s'tmmzh\^x. mmf^ 
x\ t-rm^m^mD^ci^im'<^^ V)v^m,^ 

5, ^<rmm^x'ik)^htitzm%'<.^ h)Viht\,z. 

[ 0 1 3 5 ] 03 7(4, MmH^5K:^fiiJi^>|)JHm«0J^^ 
cO-9--^x'JTOS"j^TSrS^-ril-C'J>-&, I13 7tct>v^ 



\y-j^m^(r)m^mmmm'^xc>tL. -^-y-^-f-x 

U r S AD i^t;JoV>T±}^§l*>A-7^;U^JgTlT'Sr;b 

0. 5#{a-c'S!-fb-ri.. 
[0136] ^<r)yv-M.wm<^^\<^mim^m 

)gTi)^1^ttigPM D # C (zfil^T S ; J: 0 . Jmm 

±^^j:mmznLnmmzm^'<^9 Y)v^i^mh^t 
y) tfimhtixi50. hmmm^mm- 

[0137] -1]. 7 U-A«C7)5iv^#Mffimi;^L 

xii. ^^-y^i^mm^mmmD^Dizx'o. m 

[ 0 1 3 8 ] 03 8 {4, Mmm^-ijUi^^mmm 
^m~^j^'j7mmxim-t, -'ifij\^^mmm 

CD%&, t!l#«iaia5MD#C{4, ^c7)-9--f.xyrSA 
c*^, *¥:^|t>I-64-+6 3fcJ:t;mi::fr[6]-3 2- 
+ 3 lomiEfflSrW-ri.« Cc7);Ai5H<7)}^^{c{4. m 

mnxv:'kmm<7)^^i'tiX'h'^xhX\>^f}K fKmx$> 
ntiw ::c7)^f-f•x'JrsAC|^^z^3l^•cil)#'^:^ 

i)#1^ttJgi5MD#DH4i.'iil) , fil^^ajgPMD 

#Dict5v^T{4, zcomiii^iirzW)^<9 h;K i . 

j ) ^f^'C^btX. ^(0^-WJ7SAD WXt^ 

7K¥:^[fi]-4-+3i3j:tXSe:6-[6]-2~+ l ) mm 

[ 0 1 3 9 ] 03 9J4, ^^-y^)Vl^^n\iZm^^t:>ilh 

Bso^^s:s^-r0T'$)S, 03 9t,z^-fXo\.z. mm 

7'^;u;Wjt^^i^(3i3 V ^T{4 , ^ iOB^c^jpa^t-i^g^ii^ 

ii^04i^j2^?«-r4i|^fc{4. l^fi^4®5|C7)Tfejfi^ 

tcsas$^ii.j^-& (7i<¥^:}^^/c(4Si:fig^*i-^^^) 

Oi:^li{4, B!lif2a3g^¥i^fitc<l:'91flSl®S*«4fife 
[0140] Uzi)^-^X. Zco^^-y^ii'W^comW. 

aigi5MD#Dtzt3v^-c{4, mn^iommz. -^--^xij 

oAWbni.. z(^msimmzi*)^m^titimsm 
mtTctDmrntfi. ^-'}-:i^uTmmT—^bbxm%^ 

( 0 1 4 1 ] 04 o{4. m^mmmD^Dm^m 
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^ 7 jiS[gi5 2 1 . mm 2 t'i^mmm^-^nmti 
3 1 s jpsca53*^/^>top«<i^$fe<^i?-^ ^f\^m 

^j:omM.U9 2 b , mn^9 2(/)tii-fytmmm^^i: 

1imthMm9 3 }i1}m^9 3c7)|pffifiH;t^oTi)# 

9 4ffytii:ntmmm^z^'oxmm^'^-!' hyusr^tts 
'ti>mitmii9 5t:'kti. 

i5\^xmmuzXdiz. ^-^:L^}rmmr-'^tK i 
'^bimmmwi^tx-mmfi. m^mm^m.t 

mmT-'^tLX'^\,ft. ttiifi-yX. i<^ll4 0fc^ 

t^\-y^m^<r>m^^tiimD#Dizt5K^Xii. m 

m2{zm-^xmm^x-'<7)m^<^ hjimm^ti. 

tixt^tfi^tifzt^. zmmw^ (ynvuxx/mm^ 
^<7yj^^j:<ti>-ijmmmmm i,zxmmmMtii 

^:mLXmo^tti^Xtl. 
[0143] S:i^it!Ktl9 5lCt3V^T(i:. ZmW.^2 

^zh\^xm^mmxco^i:^ hJi^mm^titzm. mma 
m^9 5i±^<r)imm(r>\iiij-tm^<-!' hmnm 

hxu'nz^cowmmiy'y^i. it«94*>^>4£^> 

ifzp^x. z comwmxmm 9 2 x-mnmi^ 
tM.nix. mnmizi5\>^xit. mr>n-yyv-vif 

izm-mmmnnam t^-^ h . 
[01443 mm 2 ^z^i htih^-^^ u rmm 

i)#^tiigi5MD#ci:Mfffc4;t4>ti^, nwmm^ 
Wj^fmmm^^z^t. mtm,mux>ii^c\,zm 
m^^^^^i.zmrsux. -?-co-9--f-xyr*^^«$ 

[0145] :i<r>mmmms\,zm'm%^7 
{iii^;^TAofli^{s. m2 9\.z7p.-tmLtmi>i^j:h, 

mz. ll2 9(w^-rA'.y7r^^i;6 2-6 5<0tSjftl: 
[ 0 1 4 6 ] 114 1 ti. C:c7)3%BJi7)^c;)jg,^8lCfc(t 



hx^mmummm^mz^tmxhh, 114 1 

T-i5'cOS!ai5:$iJfflI-ri,3iB#^ ^ 'J - K$iJ1iP[sl!f& 1 
0 0 i: . 3iii^^ ^ tl U - HiJfflllalK 1 0 0 *^<^>Or y 

s Actc*r-ri.r H 5 s Acfflr H w-x^ 

^III8Sl0 2i:. t^J'f-A'^ttfg^^B/PfciJCigU 
Tyr^-h7'n7^7H^;?.ADt)c):t/f|)!i#<:? 
h;nvi vco-:^t3t^-5 T-tf-f-x 'J T s A D tzitri. r 

H^X5r4fi£-ri)SADrFU;?.^fi!c|B]^l0 3i:. f 
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